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Surgery for constipation 


Surgeons should not become embroiled in treating constipation! This sentiment is 
probably widely held by readers of The British Journal of Surgery. Can surgeons really 
justify taking out a normal colon? For most, this philosophy became taboo with the 
departure of Arbuthnot Lane! from the surgical scene. 

Constipation has a wide variety of causes, can present with serious complications, 
and there is a large psychosomatic undercurrent despite physiological abnormality. 
Increasing clinical application of sophisticated physiological monitoring facilities and 
hormone assay has unquestionably increased our understanding of the mechanisms 
responsible for impaired colonic and rectal motility. Since surgeons have been at the 
forefront of many of these physiological advances, it is hardly surprising that they have 
also turned their hand to exploring the role of surgery in the therapy of chronic 
intractable constipation. . 

As in all branches of medicine, the clinician must exclude congenital and acquired 
disorders which could be responsible for constipation. Drugs such as opiates, 
aluminium or calcium containing antacids, anticholinergic drugs, antihistamines and a 
host of antidepressants may constipate. Chronic laxative abuse probably results in 
damage to the intrinsic autonomic nerve plexus of the colon?. Endocrine disorders 
which may constipate include myxoedema, panhypopituitary syndromes, 
hyperparathyroidism, phaeochromocytoma and glucagonomas, to mention but a few. 
Patients frequently date the onset of constipation to an event which disturbs normal 
ovarian function such as the menarche, the menstrual cycle, use of the contraceptive 
pill, pregnancy or hysterectomy. Constipation following simple hysterectomy may be 
hormonal or may result from damage to the pelvic autonomic plexus. Certainly, 
irregular periods, galactorrhoea and infertility are more common in constipated 
patients than controls*. Specific hormonal abnormalities include raised prolactin 
levels, low urinary oestrogen excretion and low plasma oestrogen concentrations. 
Other hormones which may be implicated include gastrin, pancreatic polypeptide, 
motilin, glucagon and vasoactive intestinal peptides. Few patients with peripheral 
neurological disorders develop constipation but high cord compression is commonly 
bedevilled by faecal impaction. Previous cerebrovascular accident, Parkinson’s disease 
and some demyelinating disorders may result also in intractable constipation. 

Since constipation is only a symptom, readers will not need reminding that primary 
organic pathology in the large bowel should also be excluded, notably benign or 
malignant colorectal strictures, volvulus, rectal prolapse (especially in the young), 
solitary ulcer, congenital or acquired aganglionosis and megacolon. Standard 
radiological assessment may be unreliable in identifying megarectum. Furthermore, 
absence of the recto-anal inhibitory reflex does not necessarily imply Hirschsprung’s 
disease, since the reflex may be absent in incontinent patients and after previous 
operation. The reflex may be preserved in short segment aganglionosis*. Some form of 
physiological assessment unquestionably helps to identify a primary functional 
abnormality and allows rational therapy to be planned for patients with intractable 
symptoms. Most coloproctology units are now equipped with manometric, 
electromyographic, isotopic and video proctographic facilities for measurement of 
colonic transit, rectal emptying, pelvic floor function, sphincter reflexes and anorectal 
sensation. 

Perhaps a word of caution is needed, since demonstration of a physiological 
abnormality does not necessarily imply that surgical correction is advisable. A most 
important aspect of the history is to exclude severe psychiatric disorder, personality 
disturbance or the use of psychotropic drugs. Constipated patients have significantly 
higher anxiety and depression scores compared with a matched control population’. 
More importantly, high anxiety and depression scores predict a poor outcome after 
surgical treatment. 

Despite this, most coloproctologists now accept that subtotal colectomy and 
ileorectal anastomosis provides acceptable relief of symptoms for megacolon. Rectal 
excision using the Soave or Duhamel reconstruction sometimes gives reasonable 
functional results for megarectum® but, if the colon ıs dilated as well, restorative 
proctocolectomy and pouch-anal anastomosis has prevented construction of a 
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permanent stoma in some patients (M. R. B. Keighley et al., unpublished results). - 
Subtotal colectomy and either ileorectal or caecorectal anastomosis is less reliable for . 
slow transit constipation since some patients suffer from intractable diarrhoea, a few 
still cannot defaecate, and the majority still have abdominal pain and distension’. 
If colectomy is controversial, operation for pelvic floor disorders is regarded by 
most coloproctologists as speculative! The paper by Kamm and his colleagues from St. 


Mark’s Hospital in this issue of the Journal (pp. 661-663) provides an honest . - 


assessment of the place of partial puborectalis division for outlet obstruction. Pre- . 
operative assessment revealed impaired rectal evacuation and electromyographic 
evidence of increased activity in the puborectalis on attempted defaecation. Despite 
this, only 4 of 18 patients were improved by unilateral or bilateral division of the lateral 
fibres of the puborectalis. This is similar to their earlier disappointing experience with 

. posterior puborectalis division®. An alternative option is anorectal myectomy. This 
procedure was first used in paediatric practice to exclude Hirschsprung’s disease but 
has recently been applied as a diagnostic procedure in adufts with outlet obstruction. 
The operation involves excising a strip of internal anal sphincter and rectal circular 
muscle over a length of 10-12 cm. Approximately 15-20 per cent of patients are found 
to have an aganglionic segment and short term symptomatic improvement is reported 
in 60-70 per cent of patients. The operation results in improved rectal emptying and’ 
reduced anal pressures during defaecation, but the electromyographic abnormality in 
the pelvic floor usually persists?°. Only time will tell whether this and other operations 
in constipated patients with objective evidence of a pelvic floor abnormality will fall 
into disrepute. The track record of most surgical procedures for disorders having a 
physiological abnormality but with exaggerated psychiatric overtones is a dismal one 
of failed surgical endeavour. Caution should probably be exercised until long term 
benefit can be substantiated from more than one centre. 


M. R. B. Keighley 


General Hospital 

Birmingham B4 6NH 

UK 
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Pancreatic transplantation 


Insulin-dependent diabetes is one of the most ravaging diseases of the western world, 
mainly because of its macro- and micro-angiopathic complications. For example: 
diabetes is the major cause of blindness under the age of 60 years; it is the fifth major 
cause of end-stage renal failure; some 20 per cent of amputations are performed in 
diabetics; cardiovascular disease is a major cause of death in diabetics; and all of these 
problems lead to a life expectancy which is 10-15 years less than that of the non- 
diabetic population. It has always been received wisdom that good control of blood 
glucose levels over a 24h period would reduce the incidence and severity of these 
micro-angiopathic complications. In recent years there has been considerable evidence 
that this is indeed so, and it is hoped that the results of two large controlled trials in the 
USA and the UK, in type I (insulin dependent) and type H (mature onset) diabetes 
respectively, will provide the necessary final proof. 

It is the potential for normal control of glucose metabolism which provides the 
rationale for transplantation of the endocrine pancreas in the type I diabetic. Early 
retinal and renal changes seen in rodents with artificially induced diabetes can be 
reversed with successful transplantation of the endocrine pancreas either as a 
vascularized organ graft or as an isolated islet graft. In man, cadaver kidneys with 
evidence of diabetic nephropathy which are transplanted into normal recipients have 
shown regression of the renal changes on subsequent biopsy. Furthermore, patients 
who have been given a renal transplant because of diabetic nephropathy and who have 
later developed histological evidence of diabetic nephropathy in the transplanted 
kidney have shown regression of these changes after a successful pancreatic graft. 
However, in patients who have had a successful pancreatic transplant for several years, 
evidence regarding the progress of secondary complications is conflicting: indeed, 
there are reports that retinopathy improves”, or gets worse, and that neuropathy 
remains unchanged*. However there is some evidence that the basal membrane 
thickness of glomeruli in transplanted kidneys does not increase in diabetic patients 
receiving a combined kidney and pancreatic transplant, as opposed to a kidney 
transplant only®. Thus, to influence the angiopathic complications of diabetes, 
transplantation of the endocrine pancreas may have to be performed relatively early 
and before these vascular changes have become irreversible. Herein lies the problem, 
for if this were to be done the procedure and the subsequent immunosuppressive 
therapy would have to be relatively free from complications or side effects. 

The possible approaches are either transplantation of the pancreas as a vascularized 
graft using the whole organ or the body and tail (the only clinical approach available at 
present), or transplantation of the endocrine tissue only, in the form of fetal pancreas or 
isolated adult islets. Transplantation of the whole organ with the duodenum together 
with a kidney transplant was first carried out in Minneapolis in 1966 by Lillehei and 
colleagues in a number of diabetic patients with end-stage renal failure®. The results 
were understandably poor, although they demonstrated that it was possible to rendera £ 
type I diabetic patient insulin ındependent. Interest in pancreatic transplantation 
waned until Dubernard et al. described a technique of blocking the pancreatic duct 
with neoprene to avoid the potential complications of the exocrine drainage’. The 
renewed interest in pancreatic grafting received an additional impetus after 
cyclosporine became available; over the last 10 years, 1200 transplants have been 
performed and just under 300 were performed in 1987. The fact that the First 
International Congress on Pancreatic Transplantation has just been held in’ 
Stockholm, with an attendance of 400 delegates, shows the rapidly increasing interest’ 
in this the Cinderella of transplantation. 

A number of techniques are being used to transplant the pancreas as a vascularized 
graft. The duct is either obstructed with a variety of glues, such as neoprene, or 
prolamine, or it is drained into a Roux-en-Y loop of small bowel, ureter, bladder or 
stomach. The more recent use of the whole organ rather than a segment of distal 
pancreas represents an attempt to increase the islet cell mass transplanted. The 
pancreatic blood vessels (the splenic artery and vein in a segmental graft or the coeliac 
artery with the superior mesenteric artery on an aortic patch and portal vein in the case 
ofa whole organ graft) are anastomosed to the iliac vessels. In the technique devised by 
Calne the splenic vessels of the segment are anastomosed to the splenic vessels of the 
recipient with drainage of the duct into the stomach. Sutherland and his colleagues 
have used the inferior mesenteric vessels with enteric drainage of the duct. These two 
techniques provide the theoretical advantage of a physiological delivery of insulin into 
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the portal, rather than the systemic, system and do not produce hyperinsulinaemia 
which might influence the course of the secondary complications. 

At present there is no convincing evidence that any one technique is superior: all 
carry a significant morbidity. However, transplantation of the whole organ with a 
segment of duodenum and drainage into the bladder is becoming the most popular 
method. The major complications are leakage of exocrine secretions, pancreatitis and 
vascular thrombosis. The International Registry held by Sutherland in Minneapolis 
shows an overall patient and graft survival rate at 1 year of around 80 per cent and 
50 per cent respectively since 1983. However individual units do have better results, 
with some reporting 1 year graft survival rates of over 70 per cent in relatively small 
numbers of patients®, A successful pancreatic transplant renders the diabetic patient 
insulin independent (the only really valid criterion of success) and maintains an 
essentially normal 24-h glucose profile. The physiological response to glucose 
challenge is more likely to be normal when the venous drainage of the graft is into the 
portal system. 

Rejection of the pancreas is no less of a problem than with other organs. 
Surprisingly, the pancreas may be rejected without this being evident in the kidney 
(and vice versa), despite both organs being from the same donor. Another potential 
problem is recurrence of the disease—type I diabetes being an auto-immune disorder. 
This has certainly occurred in several identical twin transplants in Minneapolis when 
immunosuppression was not used. Recurrence of diabetes may be prevented by 
immunosuppression, or indeed if the auto-immune response is restricted by the major 
histocompatibility complex (MHC) (i.e. the auto-immune response which attacks the 
patients’ own pancreatic islets can only recognize the target antigen in association with 
self MHC) then this may not be a major problem except in HLA identical transplants. 
It also suggests that it may be preferable to transplant an HLA mismatched pancreas 
to reduce the possibility of recurrence while, however, increasing the likelihood of 
rejection. 

The advantages of transplantation of the endocrine tissue only, either as isolated 
islets or fetal pancreas, are several. The procedure would be relatively minor and safe, it 
would allow immunomodulation of the graft and long-term preservation of islet tissue 
and, in the case of fetal pancreas, it would allow replication of B cells either in culture 
before transplantation or after transplantation. Rejection of isolated islets or fetal 
pancreas is no less of a problem than is rejection of the vascularized organ. However, 
the immunogenicity of both fetal pancreas and adult islets can be reduced in certain 
experimental rodent models by culture at room temperature for several days or 
treatment with monoclonal antibodies directed at passenger leucocytes in the islet 
before transplantation, on the basis that these are the cells primarily responsible for 
induction of the immune response in the recipient?. These approaches would be 
applicable to clinical practice, if they can be shown to be valid in larger mammals. 

A major problem which has hindered progress in transplantation of isolated adult 
islets in man is the lack of a technique to obtain islets of adequate purity and in 
sufficient numbers. The technique used in rodents is not applicable to the larger more 
fibrotic human pancreas. However, the description of a greatly improved technique to 
obtain islets from human pancreas has renewed interest in this approach!°, and 
preliminary attempts to transplant islets in the USA have shown some evidence of 
temporary function. This method has allowed successful islet autografts in primates*?, 
but improvements are still being made in the isolation technique‘?-!3, and further 
clinical trials can be anticipated in the near future. 

Although fetal pancreas transplantation provides both logistic and ethical problems 
of supply, fetal pancreas has the potential to replicate and is easily maintained in 
culture (the exocrine fetal tissue fails to develop both in vitro and in vivo). A single fetal 
pancreas can reverse diabetes in the rat after a period of some weeks. Several attempts 
have been made to transplant fetal pancreas in the clinical field, with 12 successful 
transplants out of over 300 being réported from China (Hu, personal communication). 
There are two or three cases in the West where some evidence of partial function has 
been seen, such as an increase in serum C peptide levels. Although both islet and 
fetal pancreas transplantation need considerable further development, progress is 
sufficiently encouraging to suggest that successful transplantation can be achieved in 
the not too distant future. 

The major problem of pancreatic transplantation is that it is performed not to save 
life but in the expectation that it will halt the progress of the angiopathic complications 
of diabetes and improve the quality of life of the insulin dependent patient. The 
morbidity associated with segmental or whole organ pancreatic transplantation 
precludes its application to patients other than diabetics with renal failure who require 
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a kidney transplant and so need immunosuppression. Furthermore, pancreatic graft 
survival is poorer when the pancreas alone is transplanted as opposed to the more 
usual combined transplantation of kidney and pancreas from the same donor. 
Pancreatic transplantation should still be regarded very much as an experimental 
procedure and not as another organ for transplant units to add to their transplant 
shopping list. If successful pancreatic islet or fetal pancreas transplantation can be 
achieved, and if rejection of the graft can be prevented in a manner that is relatively free 
from side effects and complications, then at last one would be in a position to 
transplant the juvenile onset diabetic at an early stage with the expectation of curing 
the diabetes and so preventing the later development of its angiopathic complications. 
If this were to be achieved, then the logistic problems of supply would immediately be 
insoluble, remembering that for example there are 250 000 insulin dependent diabetics 
in the UK alone. However it would seem reasonable to cross one bridge at a time! 


P. J. Morris 
Nuffield Department of Surgery 
University of Oxford 
UK 
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The last decade has seen the publication of numerous reports of 
geographical variations in health care—both between countries 
and within them. Most deal with varying rates for elective 
surgical operations, the first such paper being on tonsillectomy 
rates in British school children 50 years ago'. Many of the recent 
studies have been in North America but the WHO now has a 
European Collaborating Center for regional variations. The 
activities of surgeons are so readily counted that they are 
particularly vulnerable when such data become available to 
managers who are anxious to review the work of their more 
expensive clinicians. These comparisons have mostly been 
produced by epidemiologists on the basis of routinely collected 
statistics, a source that clinicians often mistrust because they 
have frequently been shown to be incomplete. In any event such 
information relates only to such crude features as numbers of 
procedures, numbers on waiting lists, how long patients wait 
to get into hospital, how long they stay there, and overall case 
mortality. Of more interest to surgeons are data that pertain to 
variations in clinical aspects of management. These include 
the types of investigations or therapies which are used, the kinds 
of patients which are dealt with (age, diagnosis and severity of 
disease), the results achieved and complications encountered. 
Such comparisons involve surgeons in data collection and their 
conclusions are reported in the surgical journals. However, 
because these contributions of surgeons do not appear under the 
masthead of the literature on vamations, they are seldom 
recognized by the aficionados of health care variations. It is 
likely that more data of this kind will become available as more 
surgeons adopt audit of various kinds, Indeed it is useful to 
classify information about variations according to the three 
main types of audit—provision, process and outcome. 

Data about provision are readily available—if not always 
accurate. These include the facilities provided to undertake 
surgery: the numbers of surgeons, anaesthetists, nurses, beds, 
operating theatres and clinics. Variations in these are usually 
expressed per unit of population but, if per district or region, 
there is scope for argument about the de facto catchment 
population served. Several aspects of process can be identified: 
relating to how much is done, what is done, which patients are 
selected and which surgeons are involved. It is the how much’ 
data that can readily be generated from routine statistics, 
forming the basis of reported variations in population-based 
rates for different operations, length of waiting lists, and 
efficiency or performance indicators such as patients per bed, 
per machine and per surgeon. But data about ‘what 1s done to 
whom by whom’ is more likely to capture the interest of 


The review examines the variations in surgical practice and assesses the 
value of surgical audit in quality control and allocation of surgical 
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surgeons—as should all aspects of outcome. Outcome includes 
not only immediate survival and improvement but how long 
such benefits last and what burdens are involved?. These 
burdens include not only death and early complications but 
incomplete symptom relief and any added disability that is the 
result of surgery. Some of these are an inevitable consequence of 
successful surgery (e.g. colostomy, mastectomy, limb 
amputation). It is variations in avoidable deaths, complications 
and adverse long-term results which should concern surgeons as 
indicators of their performance. 

Surgeons in several specialties in the UK have published data 
on variations in process and outcome, and in many instances 
these have led to improvement in the quality of care. Earlam 
used hospital activity analysis to review patterns of management 
of oesophageal cancer in North-East Thames and the variations 
disclosed led to the setting up of an MRC trial’. A higher 
mortality rate for prostatectomy in district hospitals as compared 
with teaching hospitals has been reported more than once from 
routine statistics*:5. Prospectively collected registers can yield 
more details and a good example is the UK Cardiac Surgery 
Register. This has revealed five- to tenfold variations between 
regions in the rates for different types of operation®; it was 
agreed that mortality and complication rates for different units 
would not be published, but these are said to have varied con- 
siderably. Success rates after renal transplantation have been 
shown to vary widely between different surgical centres’. 
Considerable variations in the treatment of breast cancer were 
found when 454 general surgeons in the UK were asked about 
the kind of operation done and about how patients were selected 
for postoperative radiotherapy and chemotherapy®. Some 
commentators regarded these variations, as not only unsurprising 
but even welcome, as evidence that clinical freedom was still 
alive and well in the NHS. It does, however, seem inherently 
improbable that patients receiving such widely divergent 
therapy were all getting optimal care. Audit in one London 
district revealed that postoperative mortality in one general 
hospital was higher than in the adjacent teaching hospital; the 
discovery of this variation led to the establishment of an 
intensive care unit in the district general hospital’. The 
collaboration of 84 UK. surgeons in the bowel cancer project 
showed a six times variation in the rate of breakdown of the 
anastomosis, a complication associated with a trebling of 
mortality and a doubling of the length of stay’. The main 
variable seemed to be the surgeon in charge of the case, not only 
because of what happened in the operating theatre but because 
of his particular pre-operative and postoperative regimens. Had 
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all the surgeons obtained the results of the best surgeons, there 
would have been an annual saving of 450 deaths and £4 million. 
Prospective study of severe head injuries in three countries 
showed no better outcome with more aggressive use of certain 
components of intensive care'!. However, ensuring that more 
patients reached specialist neurosurgical care and got there 
sooner after injury led to improved outcome after operation for 
intracranial haematoma in one British unit!?. 

The organization of surgical services also varies widely but 
this important aspect of surgical activity is seldom analysed by 
surgeons themselves. A review of waiting lists revealed wide 
variations between districts and hospitals for the same specialty, 
5 percent of the districts accounting for 10 percent of the 
national list!*, Most of those who had waited for more than a 
year were on lists in their own districts and were waiting for one 
of half a dozen mundane procedures, many of which might have 
been done as day cases. Nor do long lists consistently 
correspond to limited resources; some districts with high 
throughputs and short lists have fewer facilities than others 
that seem forever to be struggling. Commenting on this report 
the Lancet referred to the frequent stories of patients waiting 
because their conditions were ‘not interesting’; it suggested that 
there would have to be behavioural modification on the part of 
doctors before the problem would be solved'*. A somewhat 
similar conclusion was reached by Wennberg after years of 
study of variations in the rates for common: elective 
operations!*, He found little relationship between these rates 
and the supply of surgeons or surgical facilities, or the means of 
paying surgeons; differences were as wide between nearby areas 
in. New England as between different countries!®. The main 
influence was the practice style of individual surgeons, their 
‘surgical signature’ as he called it. He pointed out that the 
decision rules of surgeons are apt to be derived from too much 
traditional teaching and schools of thought, based on clinical 
hypotheses that are weak, implicit and frequently untested?7. 
But he finds that decisions by physicians and paediatricians 
about admitting patients to hospitals are equally variable’. 

The most recent evidence about wide variations in the 
organization of surgical practice comes from the Confidential 
Enquiry into Perioperative Deaths (CEPOD) in three English 
regions'??°, There were differences between surgeons and 
anaesthetists, between surgical specialties, and between 
hospitals and regions. These applied particularly to the degree 
of supervision and participation on the part of consultant 
surgeons in decision-making and operating out of hours or on 
emergencies. Many of the deaths followed operations on 
patients who were elderly and/or had advanced surgical or other 
disease, who probably should not have been subjected to surgery. 
In certain places and specialties, inadequately trained and 
instructed junior surgeons and anaesthetists were undertaking 
major operations on critically ill patients with fatal results— 
although there were no data about how often such endeavours 
had successful outcomes. There were also large variations in 
whether or not there are regular meetings about deaths and 
complications, in the attendance at autopsies, and ın the interest 
that surgeons who had reported deaths to CEPOD showed in 
the conclusions of its assessors. 

In a robust foreword to this report Sir Andrew Kay and Sir 
Gordon Robson took the view that formal audit was no longer 
an optional activity for surgical units—it should become a must, 
at least for those seeking approval for higher training. Moreover 
audit should involve more than regular meetings to discuss 
‘interesting’ deaths and complications. It should entail reaching 
conclusions about what happened in all such cases, and then 
making recommendations about what should be done under 
similar circumstances next time. It should also include some 
regular review of all the work of the service, and a record should 
be kept so that changes in the balance of workload, in practice 
and in outcome can be recognized. The Lancet observed that 
some surgeons are still sceptical of audit while others offer the 
excuse of lack of time or resources!®. It went on to suggest that if 
health authorities are serious about wanting to encourage their 
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surgeons to improve their quality of care they should provide 
computers and some clerical support for audit. 

Audit is of limited use if there is not a standard by which 
performance is expected to be judged. Both this and the better 
supervision of junior staff would be facilitated by the 
development of clinical guidelines, particularly for clinical 
situations that may present urgently. These are mostly fairly 
stereotyped and it should not be difficult to agree on outlines of 
management, including clear indications of when more senior or 
specialized advice should be sought. These should also give 
guidance about the value of postponing immediate intervention 
whenever possible, and also about when a decision to withhold 
surgery might be appropriate?', In this way surgeons would be 
moving towards making their practice more of a managed event, 
a recommendation made in response to the challenge about 
variations in waiting list management??. Drawing up guidelines 
requires surgeons to declare their objectives and methods and to 
express their disagreements explicitly. This can be 
uncomfortable and it takes tıme. But if it led to more consistent 
and more compassionate care, as well as to better use of surgical 
resources, the time and effort would have been worthwhile. 
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Vena caval injury is rare in the UK, but changes in society suggest that it 
may become more frequent. The problem is always unexpected and 
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infrarenal injury should now survive but only with prompt, effective 
treatment. In this review the problems and techniques of surgical 
management are illustrated by three cases of traumatic injury and two of 
peroperative accidents. 


UK Keywords: Venous haemorrhage, retroperitoneal, trauma 


In the UK, trauma to the major retroperitoneal veins appears to 
be rare. Current trends in civilian life’~* suggest that this injury 
is likely to become more frequent, as it did in North America 
during the 1970s**. Injury to these veins from whatever cause 
almost always presents unexpectedly and constitutes a major 
challenge to the surgeon and to the support teams of his 
hospital. Experience has shown that awareness of the problems 
can influence survival®. This review was prompted by the 
experience of three cases presenting in a district general hospital. 


Incidence statistics 

Most of the data on traumatic injury of the inferior vena cava 
(IVC) and iliac veins come from large cities in the USA where 
the relative incidence of the common causes has not changed 
over 30 years. Firearm wounds account for 74 per cent 
of the injuries, stabbing 15 per cent, and blunt trauma, 
11 per cent* 57:8, Trauma to retroperitoneal veins accounts for 
between 10 and 20 per cent of abdominal vascular injuries?™™!!, 
affects young men and has a propensity to occur on Friday and 
Saturday nights. Even in the USA, where series as large as 301 
cases* have been reported, the injury is relatively uncommon. A 
recent 5-year survey in Denver found IVC injury in 10 per cent 
of 268 laparotomies for gunshot wounds but ın only 3 per cent of 
243 carried out for stab wounds or 271 performed for blunt 
trauma’. 

In the UK most cases will be due to stab wounds and blunt 
trauma. There are now nearly 1000000 private licencees for 
firearms in England and Wales (Table /), a modest increase since 
1980. The actual number of guns ın circulation, however, may 
be two to three times greater'*, There has been a steady 
increase, particularly since 1980, ın the number of reported 
injuries involving weapons? and carrying knives has become 
fashionable. 

In addition to external trauma a number of cases will present 
to the surgeon as accidents during the course of surgical 
procedures. Two illustrative cases are presented later. 


Factors influencing survival 


In the 1950s trauma to the major retroperitoneal veins was 
universally fatal, with 36 percent of patients being dead on 
arrival at hospital!?, Modern on-site accident care with trained 
paramedical teams and blood volume replacement, rapid 
evacuation to hospital and current vascular surgical techniques 
have reduced the mortality to between 30 percent and 
53 per cent of live admissions**:7", In Denver, 85 per cent of 
patients were admitted within 35 min ofinjury, a similar statistic 
to that achieved for violent injuries in Belfast™!+°, As a result 


more patients have arrived at hospital alive but, despite first aid, 
nearly half were shocked (BP<90mmHg) on admission, a 
factor significantly imfluencing survival*®?’. Haemorrhage 
accounts for most early deaths. 

Although the overall mortality of IVC trauma is high, certain 
anatomical subgroups fare better (Table 2)*:*:7®. Between 25 
and 68 per cent (mean 57 per cent) of injuries occur at or above 
the level of the renal veins. Retrohepatic rupture carries the 
highest mortality which reflects not only the surgical 
inaccessibility but also the associated injuries and severe 
haemorrhage. The injuries are frequently so severe as to be 
incompatible with life. In blunt liver trauma only about 
12 per cent of patients sustain injury to the [VC!*'®, When 
injury occurs below the liver, the mortality is much lower except 
at the large venous junctions (iliocaval and renocaval) where 
control of haemorrhage is more difficult. The lowest mortality, 
one out of twenty-seven cases (4 per cent), has been achieved 
with infrarenal injuries so, with modern care, most of these 
patients should now survive’. 

The other determinants of survival are the cause of the injury 
(Table 3)**®, active IVC bleeding at the time of operationt 578, 
an injury to surgery interval greater than 1:5 h®”’, and the asso- 
ciated injuries. Mortality rate is proportional to the number of 


Table 1 Firearm statistics, England and Wales?? 











1975 1980 1985 

Shotgun licencees 781 854 819 333 
Licensed firearms 168 047 160385 
(pistols and rifles) 
Firearm injuries 

Fatal 46 24 45 

Serious 228 252 398 
Firearm offences 1361 1555 3362 


(excluding air weapons) 


Table 2 Incidence and mortality of inferior vena cava trauma (from 435 
reported cases*'*:18) 








Percentage Percentage 

occurrence mortality 
Sites of injury (average) (range) 
Retrohepatic 22 70 
Renal/suprarenal 57 45-66 
Infrarenal (all) 43 16-27 
Isolated infrarenal 4-20 
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additional vascular injuries and to a lesser extent to visceral 
injuries. Overall, 39 per cent of patients have other vascular 
injures which include injury to the portal vein and aorta 
(11 percent), major gastrointestinal vessels (9 per cent), 
mesenteric veins (7 per cent), iliac vein (5 per cent) and artery 
(3 per cent), and hepatic veins (4 per cent). The liver is the most 
frequently involved viscus followed by the small bowel, 
pancreas and colon. All intra-abdominal/pelvic organs have 
been injured at some time as have the heart, lung and 
oesophagus. Compared with the early death rate from 
haemorrhage, late deaths due to sepsis and organ failure 
are relatively uncommon, averaging 5 per cent of live 
admissions*:* ®, 

Following violent trauma such as high-speed road accidents 
and firearm wounds the evidence of massive blood loss and the 
need for operation are generally clear. However, resuscitation is 
an essential pre-operative step*®®, Several centres in the USA 
have reported the use of emergency room left thoracotomy and 
aortic cross clamping for moribund patients but this has not 
resulted in improved survival in these severely injured 
patients*’. That they have reached hospital alive reflects the 
efficiency of the specialist rescue services. In contrast, the injury 
may present more insidiously. The techniques of surgical repair 
are illustrated in the following cases. 


Cases of traumatic rupture É 


Case | 

A man aged 37 years was stabbed abdominally with a bread 
knife. Mild shock consistent wıth herniation of 1m of small 
bowel was corrected with 1 litre of saline. During preparation 
for theatre he vomited a small quantity of blood and became 
shocked. At laparotomy free intraperitoneal blood was found 
to be emanating from jejunal and mesenteric lacerations. A 
small retroperitoneal haematoma expanded rapidly while the 


Table 3 Mortality related to cause of yury (averaged from 393 





reported cases*-°-*) 
Percentage Percentage 

Cause occurrence mortality 
Blunt mjury il 85 
Stabbing 15 10 
Shotgun 714 58 
Gunshot 25 

a b 







n 
KOOTITI 


bowel was being repaired. The knife had traversed the 
duodenum and lacerated the IVC and the right renal vein and 
artery (Figure la). For expediency the right kidney was 
sacrificed. The IVC was repaired with 4/0 Prolene (Ethicon Ltd., 
UK), using a transluminal approach to the posterior laceration. 
The postoperative course was stormy but without major mishap 
apart from a late wound dehiscence. There was no clinical 
evidence of vena caval obstruction. Blood transfusion of 20 units 
was required. 


Case 2 

A 72-year-old driver suffered blunt trauma to his right side when 
his car was struck by another, square on the off-side. Conscious 
on admission, he was mildly shocked with right ribs 3-11 
fractured but without significant haemothorax. The abdomen 
was tender and lavage confirmed free intraperitoneal blood. He 
was known to have ischaemic heart disease and there was 
clinical evidence of a right postphlebitic limb. A previous right 
deep vein thrombosis with concomitant swelling of the left leg 
was later confirmed. 

After resuscitation, laparotomy revealed a small amount of 
free blood arising from a 5cm fracture of the free edge of the 
liver. The dome of the liver and diaphragm were uninjured but a 
right retroperitoneal haematoma was noted. During liver repair 
the haematoma expanded rapidly. The infrarenal vena cava had 
been shattered (Figure 1b). The right posterior wall was calcified 
and the lumen replaced by the typical matrix of venous 
recanalization. The changes extended down the right common 
iliac vein. 

The vena cava was oversewn flush with the renal vems and 
lumbar tributaries under-run. Distally the vessels were too 
friable to suture and control was obtained by sewing buttresses 
of rectus sheath and muscle (TEFLON® (Du pont, UK) 
buttresses were not available) on to the iliopsoas fascia. 
Postoperatively he was ventilated and leg swelling was 
controlled by intermittent compression boots. His condition 
gradually deteriorated, with poor cardiac output, and he died 10 
days later. His renal function initially was satisfactory but later 
deteriorated. Total blood transfusion of 16 units was required. 


Case 3 

A motor cychst, aged 20 years, was thrown forwards after a 
collision at 20 mph. He received fractures to the left upper arm 
and left lower leg (compound fracture) but no apparent trunk, 
pelvic girdle or head injury. He suffered cardiovascular collapse 
during manipulation of his fractures under general anaesthesia. 





Figure 1 a Case 1; b case 2, and c case 3 with traumatic injury, showing the wyuries and methods of control P, control by local pressure 
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Peritoneal lavage confirmed free intraperitoneal blood and a 
4cm tear of the lower border of the liver was found at 
laparotomy. The major blood loss was into a large expanding 
haematoma in the left iliac fossa and pelvis. Mobilization of the 
left colon confirmed a normal aorta and left kidney. On lifting 
the sigmoid mesentery the haematoma became unstable with 
rapid blood loss from a long anteromedial tear of the common 
and external iliac veins (Figure Ic). After division of the left 
internal iliac artery for access the vein was repaired with 4/0 
Prolene. Postoperatively he made an uneventful recovery 
without leg swelling and had free phasic flow on Doppler 
ultrasound. Total transfusion of 14 units was required. The 
mechanism of injury in this case remains obscure. There was no 
evidence of sacro-iliac disruption. 


On presentation, haemorrhage was not a prominent feature 
of these cases. The injuries were deceptive due to retropentoneal 
tamponade of the low pressure haematomata which expanded, 
in all three cases, to a size equal to that of a ruptured aortic 
aneurysm. Resuscitation, raised venous pressure and general 
anaesthesia with positive pressure ventilation, followed by 
lowered intraperitoneal pressure due to muscle relaxation and 
incision, overcame the tamponade. These cases illustrate the 
large transfusion requirements of this injury®. The renovascular 
injury contributed more to the blood loss than did the liver 
tears. 


Techniques of repair 

Repair of the veins is generally straightforward. A continuous 
suture of fine (4/0) polypropylene can be run along the edge of 
the wound taking care to evert the edges. Any damaged vein 
should be excised. A vein patch is required in <10 per cent of 
cases. About 75 per cent (range 62-88 per cent) of injuries at or 
below the renal veins can be repaired directly without significant 
narrowing, that is to <50 percent diameter**:’. In case 1 
(Figure la), the anterior wound was enlarged to allow clean cuts 
of the opposite walls to be sutured by a transluminal approach 
with little narrowing. Ligation of the IVC should be considered, 
as in case 2, when a major time-consuming repair would 
prejudice survival’-5. Ligation ıs not the procedure of choice in 
view of the long-term consequences*!7"!9, although admittedly 
these are documented for thrombo-embolic disease. As Rich et 
al. have shown, clean injuries to good calibre veins fare well with 
direct primary repair?°. Pulmonary embolism after IVC repair 
has occurred in <2 per cent of cases and thrombosis is rare*7. 

The major problems are access and control of haemorrhage. 
A generous incision and three pairs of hands are essential for 
exposure, suction and control, and the repair. The whole 
subhepatic IVC can be exposed by mobilization of the right 
colon, duodenum and head of pancreas as in cases 1 and 2457, 
In case 3, the left and sigmoid colons were mobilized which 
allowed control of the lower aorta and vena cava, 

Initial vascular control can be achieved by manual 
compression and packs. These should be employed until 
adequate surgical equipment and personnel are mobilized. 
Similarly a haematoma should not be opened until facilities are 
available for large transfusions of blood and fresh frozen plasma, 
the patient is resuscitated, and all other bleeding has been 
controlled*’. 

A variety of techniques (Figure 1) may be necessary to 
control brisk bleeding which occurs while the vessels are 
exposed and controlled. Local pressure with fingers or sponge 
sticks is safe and frequently adequate. Clamps may tear the 
veins*. Despite inflow and outflow control, bleeding will 
continue, rapidly at times, from inaccessible and easily torn 
tributaries which enter the main vessels posteriorly. There is a 
high risk of further tears while attempting to control these veins. 
Sidebiting or longitudinal clamps, or even tissue forceps, are 
excellent for clean simple wounds and have the advantage of 
controlling collateral bleeding into the lumen. 


Remote insertion of occlusion catheters 


Intraluminal occlusion balloons inserted via the injury (Figure 
1) are difficult to position and retain. Occlusion catheters 
inserted via the long saphenous vein®°, however, are satisfactory 
and have the advantage of offering some control before exposing 
the injury. Their use is illustrated in two cases (4 and 5) of 
surgical trauma (Figure 2). 


Examples of surgical yenous trauma 


Case 4 

During nephrectomy for tumour a large rent in the IVC 
occurred at the entry of the right renal vein. Profuse 
haemorrhage followed which was stemmed by packs but did not 
stop. With packs in place a venous occlusion catheter, with 
43 ml balloon, was inserted via a tributary of the right long 
saphenous vein in the groin and the balloon positioned below 
the rent. Manual compression provided proximal control and 
the vessel was repaired directly. . 


Case 5 : 

During hip replacement, continuous haemorrhage occurred 
through the wound and-injury to the iliac vein was suspected. 
Two venous occlusion catheters, with 43ml and 10ml 
balloons, were passed, via the trunk of the long saphenous vein 
into the iliac system before opening the abdomen. The balloons 
were then sited above and below the injury which was repaired 
directly. 

On completion of the repairs the catheters are deflated, 
withdrawn and the venotomy ligated. Foley catheters have been 
used, passed via-the femoral vein, but may cause long-term 
damage’. In the technique illustrated, specific ‘venous 
occlusion catheters (Fogarty) were used to occlude the vein 
without complication. 

It has been questioned whether these low pressure 
haematomata should be opened?!. Case 3 is a case in point 
where the origin of the haematoma was uncertain. As a general 
tule, above the pelvic brim and in cases of penetrating trauma 
exploration is indicated in view of the risk of delayed 
exsanguinating haemorrhage and other injuries. Below the 
pelvic brim without penetration it may be safer not to explore 
the haematoma. It should be remembered that there is little 


correlation between the injury and size of haematoma**:7-® 
12,13 


Suprarenal injuries of the inferior vena cava 


The suprarenal cava must always be repaired as ligation is 
poorly tolerated. Access to the vena cava between the renal veins 
and liver can be gained by fully mobilizing the right colon, 


Figure2 a Case 4 and b case 5 with surgical trauma, showing the position 
of venous occlusion catheters inserted via the saphenous vein 
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Figere3  Atriocaval shunt using a chest drain with a side hole cut for the 
atrium, The slings are secured by ‘snugger’ sleeves. RA, right atrium 


duodenum and pancreas. Above this level the liver is rotated 
downwards and medially by division of the triangular 
ligaments. 

Vascular control before these manoeuvres is critically 
important as a stable haematoma may be released with 
uncontrollable haemorrhage. The hepatic inflow can be 
controlled by Pringle’s manoeuvre of cross clamping the porta 
hepatis*?. The preferred approach for control of the 
suprahepatic IVC is by median sternotomy**:?77* or a direct 
approach through the diaphragm to the pericardium’. 
Clamping at this level requires massive transfusion to maintain 
cardiac output??® and may be avoided by right atriocaval 
shunting. Specific shunts with occlusive balloon sleeves to 
tamponade the hepatic veins have been designed?® but are not 
generally available. A suitable substitute can be prepared from a 
large (28-36 Ch) chest drain (Figure 3). A side hole should be cut 
20cm from the tip to provide drainage into the right atrium. The 
shunt is inserted through a 2/0 polypropylene purse-string 
suture in the auricular appendage and filled retrogradely. The 
technique is well described*+*:71® but carries a risk of air 
embolus?’. 

The best results are obtained when direct repair can be 
achieved. Rarely, a graft may be required. This can be prepared 
from saphenous vein as illustrated in Figure 4. Prosthetics have 
equivalent patency?! but are contra-indicated in the presence of 
contamination. Despite the application of these techniques 
there has not been a significant umprovement in overall survival 
from these massive injuries. 

The transfusion requirements of vena caval injury are 
substantial, averaging 4000 ml in survivors®. Autotransfusion 
reduces this requirement and may be beneficial’. Cell-saving 
systems, however, are not widely available and other devices 
may be unsuitable as the return of unwashed blood can 
exacerbate coagulopathy??. 


Discussion 
Traumatic haemorrhage from the major retroperitoneal veins is 
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Figure 4 Construction of a wide calibre vein graft. The total length of 
vein required is 13 cm 


uncommon but requires urgent skilled surgical attention. In the 
UK this kind of injury is likely to become more common as a 
result of the increased use of firearms. In the cases presented 
there was little initial blood loss but, on abdominal 
decompression, massive haemorrhage occurred. All surgeons 
operating for abdominal trauma or in the vicinity of the major 
retroperitoneal veins should be familiar with techniques for 
control of haemorrhage and vein suturing. The more complex 
repairs may require special expertise. Nowadays, provided 
adequate preparations are made before attempting repair, most 
patients with subhepatic IVC injury should survive. Survival 
rates following retrohepatic IVC injury are likely to remain low 
as, even in receiving hospitals with specialist units, the mortality 
averages 70 per cent, owing mainly to the enormity of the injury. 
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There is a generally accepted method of management of patients 
with major upper gastrointestinal haemorrhage, but no 
comparable plan has yet evolved for the less common problem 
of severe colonic haemorrhage. This may be because colonic 
bleeding is less often catastrophic, usually stops spontaneously, 
and the source of bleeding is less obvious'*. Thirty or more 
years ago, diverticular disease was presumed to be the cause of 
most colonic bleeding*’ and a barium enema, the only non- 
operative means of investigation available, seldom demon- 
strated the site of bleeding, though occasionally it appeared to 
arrest haemorrhage®. Consequently, a vanety of surgical 
procedures, including blind left hemicolectomy and segmental 
colectomy, were performed in bleeding patients who were 
known to have diverticular disease®. Such a policy, however, 
was associated with a rebleeding rate of approximatel 
30 per cent and a mortality rate of 20-40 per cent!!°??, 
Subsequently, subtotal colectomy was proposed as a more 
reliable means, of preventing further haemorrhage!!?"!+, 

Techniques were described to try to localize bleeding sites 
during an operation which included transillumination of the 
bowel, performing multiple colotomies®:!>, the use of Doppler 
probes at operation’®, and applying soft intestinal clamps along 
the emptied bowel until the segment containing the bleeding 
lesion was found’. Hagihara et al‘? claimed that the site of 
bleeding could be confirmed after resection by examining the 
bowel immediately, using mucosal compression. Performing a 
transverse colotomy to identify which side of the colon is 
bleeding or a transverse colostomy to divert faeces away from a 
presumed source of bleeding in the left colon was of occasional 
value!®!9, Even after laparotomy and the use of all of these 
techniques, the source of bleeding remained obscure in as many 
as 70 percent of cases?°. The advent of newer diagnostic 
methods such as angiography, isotope scanning and 
colonoscopy demonstrated that severe colonic bleeding had 
many causes?! and that the earlier assumption that most cases 
were due to diverticular disease was incorrect. The causes of 
acute colonic haemorrhage are shown in Table J. 

Most authorities now believe that vascular malformations of 
the nght side of the colon—vascular ectasia?*=**, arterio- 
venous malformations?*?° and, more commonly, angio- 
dysplasia?’-?8—are the main causes of serious bleeding in the 
elderly As many as 13 different vascular disorders of the colon 
have been described and they can be broadly divided into five 
categories: arteriovenous malformations, phlebectasia, telangi- 
ectasia, haemangioma and connective tissue disorders of blood 
vessels?®. As with diverticular disease, however, Steger et al.>° 
have cautioned that bleeding can occur from a second source in 
patients with known colonic angiodysplasia. They stressed that 
the condition can only be diagnosed confidently as the source of 
blood loss if it is seen to be bleeding actively either at operation, 
or by endoscopy, or angiographically. 
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therapeutic problem. We propose that those patients who continue to 
bleed after resuscitation are best served by immediate laparotomy. High 
flow antegrade irrigation and intra-operative colonoscopy can then be 
used to localize the site of bleeding and allow appropriate excisional 
surgery rather than blind colonic resection. 

Keywords: Major colonic bleeding, antegrade colonic irrigation, intra-operative colonoscopy, 


Selectrve mesenteric angiography was first described for 
major gastrointestinal bleeding in the early 1960s by Nusbaum 
and Baum*'~9>, Its pre-operative use to demonstrate the site of 
bleeding was shown to reduce the incidence of postoperative 
rebleeding??, and the need for subtotal colectomy in patients 
with diverticular disease**. Intra-operative angiography for 
major intestinal bleeding had in fact preceded pre-operative 
percutaneous angiography*>** and, more recently, the 
technique has been resurrected using image imtensification and 
cannulation of the mesenteric artery?’:*. Athanasoulis et al. 
showed that an intra-arterial injection of Methylene Blue could 
also demonstrate the bleeding point at operation®®. For pre- 
operative mesenteric angiography to demonstrate the source of 
haemorrhage, the patient must be bleeding at a rate of at least 
0-5~-1-0 ml/min at the time of investigation>”-*°-*!. The ideal is 
to perform three-vessel angiography (coeliac, superior and 
inferior mesenteric arteries) after resuscitation but within 4h of 
emergency hospital admission*!-+*, 

In patients who are not bleeding at a sufficient rate for 
angiography to demonstrate the site of bleeding it may be 
identified by radio-isotope scintiscanning. Alavi et al. and other 
authors showed that "Tc sulphur colloid scanning was more 
sensitive than angiography, being able to detect bleeding rates 
as low as 0,05-0.1 mi/min****. The problem with isotope 
scanning has been the relatively poor resolution. °™Tc sulphur 
colloid is cleared by the liver and spleen and images from these 
organis cause confusion when the bleeding source is in the 
upper abdomen. The introduction of 9°"Tc albumen was an 
alternative*®, but the preferred technique is to use ™" Tc-labelled 
red blood cells which have a longer half-life in the blood stream 
and are therefore more helpful in demonstrating the source of 
intermittent bleeding*’. Winzelberg et al.*® and Olsen et al.*° 
concluded that scanning with ®™Tc-labelled red cells was more 
sensitive than angiography in differentiating right from left sided 
colonic bleeding. In spite of the lower resolution, they felt that 
isotope scanning should precede angiography, it being non- 
invasive and more sensitive. Other authors have proposed this 
technique as the first choice investigation in active colonic 
bleeding®®'5!, In 5 patients who required emergency surgery 
(out of 53 studied) a *™Tc-labelled red blood cell scan located 
the site of bleeding ın all cases*? and this would seem to be the 
isotope of choice at the present timet. Olsen et al. pointed out 
that scintigraphy is of little value once bleeding has stopped**. 

The use of colonoscopy was first reported in patients with 
acute lower intestinal bleeding by Deyhle and colleagues in the 
early 1970s**, Though the procedure was particularly helpful ın 
patients with intermittent bleeding, subsequent studies showed 
it to be less successful in patients with massive haemorrhage 
when adequate inspection proved impossible***°. Forde*’ had 
more success in acute bleeding using a pulsatile irrigation 
system with a double channel endoscope, but emphasized the 
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Table 1 Reported causes of lower gastrointestinal bleeding 


tr i et tt ec tt 





Particular age group 
Cause of bleeding Frequency (%)* at isk Reference 
Diverticular disease 23-55 >60 years 3, 21, 80, 81 
Richa etc 1-20 > 60 years 2, 3, 21, 22, 25, 80-83 
Carcinoma 6-10 > 50 years 3, 21, 80, 81, 84 
Polyps 7-15 Any age 80-83 
Inflammatory bowel disease 3-8 Young to middle-aged 3, 21, 81-83, 85-87 
Meckel’s/small bowel 5~10 Young to middle-aged A nee 
Trauma/impaction/iatrogemc 1-5 Any age , 4, 88, 
Radiation peng ii 1-7 Any age 21, 81,91 
Ischaemic colitis 1-3 > 60 years 80-83 
Anticoagulant therapy 1-5 Any age 97 
Haemorrhoids/fissures 1 Any age 3,4 
Colonic varices Rare Middle-aged to elderly 92-94 
Pseudomembranous colitis Rare Any age 95 
Solitary rectal ulcer Rare Young to middle-aged 96 
Small solitary colonic ulcer, large submucosal artery Rare — 98 
Aorto-enteric fistula (postaortic surgery) Increasing > 60 years 99 





* An attempt has been made to compensate for the differmg inclusion criterta used in the various studies quoted 


technical difficulty of the procedure and the risk of perforation. 
VellacottS® reported a diagnostic success rate of 54 per cent 
using early colonoscopy in patients with severe continued 
bleeding. One of his patients, however, developed septicaemia 
following colonoscopy, again demonstrating the potental 
dangers. It is now generally accepted that colonoscopy 1s the 
investigation of choice, once bleeding has ceased, because it is 
the most sensitive at detecting mucosal lesions*°. 

Until recently, intra-operative colonoscopy, although 
quite widely practised?*-°°*?, had been unhelpful in the 
difficult situation of massive bleeding, even using constant 
irrigation? ™6%61, In 1983 Radcliffe and Dudley®? described the 
simple technique of caecal intubation and high flow antegrade 
irrigation of the colon to prepare the obstructed bowel for 
resection and primary anastomosis, and we believe that this 
important manoeuvre has led to a major advance in the 
management of this difficult group of patients with massive 
colonic bleeding who need urgent resection. When used in 
combination with intra-operative colonoscopy it offers the best 
chance of ideritifying the main source of bleeding and therefore 
limiting the extent of colonic resection®?:®+°*, Further 
modifications of the technique have enabled the procedure to be 
completed with greater speed and less contamination®* ©, In 
fact when the lavage is performed in this situation, there is very 
little contamination because the colon is not divided and the 
effluent is drained through the anus. If necessary, the irrigation 
can be continued during the endoscopy. The other additional 
benefit is that the bowel is perfectly prepared for subsequent 
resection and anastomosis. 

With the evolution of these more sophisticated techniques of 
investigation and accurate localization of colonic bleeding, our 
perception of the ideal surgical treatment has changed and there 
is now little place for blind subtotal colectomy®®, particularly in 
view, of the 60 percent incidence of rebleeding and the 
associated mortality’. Angiography and endoscopy not only 
increase the diagnostic rate, but both also offer means of non- 
operative treatment. Intra-arterial vasopressin?!~73 or 
embolization’*:”* can be used to arrest haemorrhage identified 
at angiography, though the risk of intestinal infarction 1s a 
drawback*’. Colonoscopy, on the other hand, may enable an 
area of bleeding angiodysplasia to be treated by 
electrocoagulation®? or laser ablation’® with little risk of 
perforation. 

How then should we manage the patient with severe colonic 
haemorrhage, and is there a useful algorithm for treatment? 
Firstly, ıt is essential to exclude any haematological or 
coagulation abnormality which may predispose to bleeding. A 
source of upper gastrointestinal blood loss should then be 
excluded by naso-gastric aspiration or by oesophagogastroduo- 


denoscopy, and anal and low rectal bleeding should be excluded 
by proctoscopy and rigid sigmoidoscopy. This having been 
done, recent practice in massive haemorrhage has been to try 
to establish a pre-operative diagnosis (or at least the site of 
blood loss) usually by emergency angiography**:?’. This 
approach has been advocated by Thompson et al.’®, although 
they emphasized the difficulties involved and the need for an 
experienced radiologist to perform the examination. In our 
hospital, even with such expertise, angiography has not helped 
in management. Furthermore, some patients have been at 
serious risk from continued blood loss ın a situation where 
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Figure 1 Algorithm for the management of patients with major colonic 
haemorrhage 


Br. J. Surg.. Vol. 75, No. 7, July 1988 


IRRIGATION and COLONOSCOPY 


monitoring and supervision can be difficult, and during a 
prolonged procedure (mean length of time 90min)’9. The 
decision to operate on a patient is a clinical one governed by the 
amount of blood transfused and the rate of continued bleeding. 
If bleeding is severe enough to merit emergency surgery, 
angiography is unlikely to arrest haemorrhage, is no better at 
identifying the site of bleeding than  intra-operative 
colonoscopy, and is consequently likely to be a dangerous waste 
of time. We therefore believe that patients bleeding rapidly are 
best served by resuscitation and immediate laparotomy with 
high flow antegrade irrigation and intra-operative colonoscopy, 
followed by the appropriate excisional surgery®*7?. 

In less active haemorrhage or intermittent bleeding, we 
suggest early colonoscopy in preference to scintigraphy*”"*® as 
this enables areas of angiodysplasia to be electrocoagulated, 
while the latter investigation is of less value because of its poorer 
resolution. We would only advocate the use of ®™Tc-labelled 
red blood cell scintigraphy and mesenteric angiography in the 
less acute cases when early colonoscopy has failed to identify the 
source of bleeding, or in the small proportion of patients with 
active haemorrhage not severe enough to require emergency 
surgery but in whom pre-operative colonoscopy may be 
impossible. 

Though practice in any hospital depends very much on the 
local skills that are available, we believe that skilled 
colonoscopy is more widely available than expert emergency 
selective mesenteric angiography—a procedure which is 
performed rarely in most hospitals. In any event, we now 
propose a plan of management for patients with major colonic 
haemorrhage which should be applicable in most hospitals 
(Figure 1) and there should no longer be any place in modern 
surgical practice for blind colonic resection. 
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Growth rate of hepatic metastases 

in colorectal carcinoma 


The rates of growth of 29 hepatic metastases from 15 patients with 
primary colorectal carcinoma were studied using serial computed 
tomography (CT). Eleven metastases were found by the surgeon at 
laparotomy (overt metastases); the remaining eighteen were not evident 
to the surgeon at laparotomy, but were detected by CT scan during the 
immediate postoperative period (occult metastases). An estimate of 
tumour volume doubling time was obtained from a semi-logarithmic plot 
of tumour cell number against time. The mean doubling time for the overt 
metastases was 155 +34 days (+s.e.m.) compared with 86+12 days 
(P<0-05) for the occult metastases. The age of the metastases at the 
time of surgery was estimated by extrapolation of the observed growth 
curve assuming Gompertzian kinetics. The mean age of the overt 
metastases was 3:7 +0-9 years (+s.e.m.) The corresponding age of the 
occult metastases was 2:3 +0-4 years. 

Keywords: Growth kinetics, hepatic metastases, colorectal carcinoma 


There have been comparatively few opportunities to study 
growth rates of human tumours. Early studies used direct 
measurement of recurrent nodules in mastectomy wounds as a 
model for assessing tumour growth!-*, Estimation of the growth 
rate of human visceral tumours has predominantly depended on 
serial chest radiographs in patients with pulmonary 
metastases*:*. These studies of relatively large tumour deposits, 
late in the natural history of the disease, have assumed 
exponential growth between observations. 

Tumour growth is a complex phenomenon with many 
variables. The growth rate at any tıme is dependent on the 
proportion of cells actively dividing; promoting or inhibitory 
factors; available nutrients; mean cell cycle time; and degree of 
cell death’. 

Even less information is available regarding the early growth 
phase of human tumours because of ethical considerations. It 
has been demonstrated in animal tumours that there is slowing 
of the growth rate with increasing tumour size°-’. The initial 
growth in these experimental tumours is exponential, but as the 
size increases the growth rate continually decreases. This 
pattern of growth has been described mathematically by the 
Gompertz equation®’. If a similar growth pattern applied to 
colorectal carcinoma then this would have important 
implications for our understanding of the natural history of the 
disease. 

In the present study we have employed serial hepatic 
computed tomography (CT) scanning in the measurement of 
growth of hepatic metastases from colorectal carcinoma. 


Patients and methods 


Fifteen patients undergoing surgery for histologically proven colorectal 
carcinoma were studied Of these, five patients had overt hepatic 
metastases detected by the surgeon at the tme of laparotomy. The 
remamuing ten patients had an apparently disease-free Irver on routine 
palpation at surgery. Hepatic CT performed durmg the immediate 
postoperative period demonstrated the presence of hepatic metastases 
(occult metastases) in those ten patients 

Seria] CT scans were obtained ın all 15 patients using an EMI 5005 
Whole Bady Scanner with a 13 mm collimated beam, a 32 cm field size 
and a 320 x 320 reconstruction matrix Scans were performed at 15 mm 
intervals. Progressive enlargement of the hepatic metastases was 
demonstrated on serial CT scanning performed on at least 2 further 
occasions within 1 year of surgery in all 15 patients A strict protocol was 
maintained for follow-up and scanning patients with occult metastases 
and has been described before’. For ethical reasons those patients with 
overt metastases were scanned at their convenience All patients died 
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primarily from hepatic disease within 3 years In keeping with routine 
practice at that time no therapy was given during the period of 
observation and serial scanning. 

Metastatic deposits were included in the growmg study if. (a) the 
margins were clearly identified on serial scanning; (b) the metastases 
remamed single and did not become contiguous; (c) the metastases did 
not lie immediately adjacent to the capsule of the liver (since these 
features may influence growth) For these reasons, although 39 
metastases were identified at the time of initial surgery, only 29 were 
studied. Eleven of these hepatic metastases were overt and eighteen were 
‘occult’ (one metastatic deposit studied in five patients, two in eight 
patients, three in one patient and five metastases in one patient), 

The volume of each metastasis was calculated from the maximum 
and minimum cross sectional diameter of the CT slices using the 
following formula. 


b 
Vaeabs V=volume 


(a and b are the maximum and minimum cross-sectional diameters). 
Tumour cell number was calculated from the volume assuming 10? cells 
per cm?, For each metastasis an estimate of the instantaneous tumour 
volume doubling tıme (doubling time during the period of observation 
with serial CT ) was obtained from a sem-logarithmic plot of tumour 
cell number against time Comparison of the mean tumour doubling 
time and tumour cell number between overt and occult hepatic 
metastases was undertaken using a Mann-Whitney U test. 

The age of each metastasis at the time of surgery was estimated by 
mathematical extrapolation of the observed growth curves to an 
assumed one cell ongin. Separate calculations were made assuming both 
exponential and Gompertzan growth kinetics®. 


Results 


The observed rates of growth for the overt and occult hepatic 
metastases (logarithmic data) are shown in Figures 1 and 
2 respectively. The mean instantaneous tumour volume doubling 
time for the overt metastases was 155+34 days (-+s.e.m ) 
compared with 86 +12 days for the occult metastases (Tables 
1 and 2, P<0-05). As the tumours increased in size the 
growth rate decreased (Figure 3, correlation coefficient 90-54 
P<0-02). 

The mean tumour cell number at the time of the first scan 
for overt metastases was 25-2+1:2x 10° (+s.e.m.). The 
corresponding mean cell number for occult metastases was 
9-74+0-5x 10°. Small metastases were noted to be initially 
elliptical, becoming spherical at a diameter of approximately 
15cm 

The mean survival time of the five patients with overt hepatic 
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metastases, from the time of the first scan, was 10 + 1-4 months 
(+s.e.m.). The corresponding survival for those patients with 
occult hepatic metastases was 17 + 1-8 months (-ts.e.m.). 

The estimated age of each metastatic deposit, assuming a one 
cell origin and both exponential and Gompertzian growth, is 
given in Tables 1 and 2. The mean age of the overt metastases 
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Figure 1 Growth of overt hepatic metastases durmg the observed phase 
following identification by computed tomography at the time of surgery 
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Figure 2 Growth of occult hepatic metastases during the observed phase 
following identification by computed tomography at the time of surgery. 
Growth of four metastases excluded to smphfy the graph 


assuming exponential growth was 14+3-0 years (+s.e.m.): the 
corresponding age assuming Gompertzian growth was 37 +0-9 
years. The mean age of the occult hepatic me assuming 
exponential growth was 7:5410 years (+s.em.). The 
corresponding age assuming Gompertzian growth was 2:3 + 04 
years. 


Discussion 

Although colorectal éma is the second most frequent 
cause of death from mélignant disease and metastasizes 
predominantly to liver, there have been no reports of the growth 
rate of hepatic metastases from the disease. The present study 
was facilitated by the ability of CT to provide a three- 
dimensional image allowing volume measurements of hepatic 
metastases at a relatively early stage in tumour growth. The 
mean instantaneous tumour volume doubling times for the 
overt and occult hepatic metastases were 155 and 86 days 
respectively. Interestingly, the rate of tumour growth decreased 
as the tumour volume increased when analysis was undertaken 
for all the metastases studied. The numbers were insufficient to 
evaluate overt and occult metastases separately. 

Although the growth rate of hepatic metastases from 
colorectal carcinoma has not previously been reported, studies 
have been undertaken of growth rates of pulmonary metastases. 
Using serial chest radiographs, Collins reported a median 
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Figare 3 Comparison of tumour volume doubling time with the log 


tumour cell number at the first observation. ©, Represents overt hepatic 
metastases; @, represents occult hepatic metastases 
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Table 1 Doubling times and predicted age of overt hepatic metastases assuming exponential and Gompertzian growth H 


Predicted age Predicted age 
of metastases of metastases 
at first scan at first scan 
No. of Instantaneous Tumour cell assuming assuming 
serial tumour no. at exponential growth Gompertzan growth 
Patient scans used doubling times first scan (years) (years) 
1 2 94 55 x 10° 83 26 
2 122 13x 19! 159 4-2 
2 169 23 x 101° 11-2 3-1 
2 3 57 65 x 10° 45 1-5 
3 104 27x 10° 79 35 
3 2 85 15x 101° 82 13 
2 397 11x10! 39-9 72 
4 3 80 9-0 x 10? 73 13 
3 231 1:0x10!! 23-0 3-4 
5 2 48 12x10 2-8 13 
2 321 88 x 10° 25-8 114 
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Table 2 Doubling tunes and predicted age of occult hepatic metastases assuming exponential and Gompertnan growth 








Predicted age Predicted age 
of metastases of metastases 
at first scan at first scan 
No. of Instantaneous Tumour cell assuming assuming 
serial tumour no. at exponential growth Gompertzian growth 
Patient scans used doubling times first scan (years) (years) 
1 3 30 13x 10!° 27 04 
3 57 2:0 x 10° 49 16 
2 3 64 21 x 10° 55 19 
2 48 3-8 x 10° 37 LS 
3 2 107 6:3 x 10° 10 25 
4 2 44 1:8 x 10!° 41 1-1 
5 2 31 52x 108 56 08 
2 56 9-8 x 10° 25 1-0 
6 2 89 8-8 x 108 Ti 23 
2 135 1-8 x 10° 11-2 38 
2 153 64x 10° 13-5 38 
2 172 11x 10'° 15-6 41 
2 192 82x10 175 5-0 
2 140 38x 108 11-4 5-4 
2 45 18x 10° 4:2 08 
2 49 88 x 108 40 16 
10 2 42 11x 10° 3-5 12 
2 97 18x10° 82 4 32 


doubling time for pulmonary metastases of 116 days (range 34- 
210)'°, while Spratt and Spratt using a similar technique found 
a mean doubling time of 109 days*. As ın the present study, 
those authors demonstrated large variations in doubling times 
between metastases. CT has recently been used by Havelaar et 
al. to study growth of intra-abdominal recurrent disease from 
colorectal carcinoma in four patients''. These patients 
correspond to the occult group in the present study having 
tumour volume doubling times of between 50 and 95 days. 

In addition, there have been four studies reporting the 
growth rate of primary colorectal tumours. These arose from 
opportunistic situations when serial barium enemas were 
performed but no treatment was instituted'?15. The most 
recent, by Bolin et al., reported a mean doubling time for 
primary tumours of 130 days'5. They suggested that previous 
studies reporting longer tumour doubling times for primary 
colorectal carcinoma of approximately 600 days were erroneous 
as they included slow-growing adenomata. In view of the 
observer error in these types of study the doubling times for 
primary tumours, pulmonary and now hepatic metastases from 
colorectal carcinoma are remarkably similar. An explanation 
for this has been dffered by Collins!°. He suggested that a single 
volume doubling of a large tumour leads to a relatively large 
increment in diameter which accommodates any observer 
error. 

It 1s of interest that hepatic metastases in the present study 
were noted to be initially elliptical in shape, becoming spherical 
at approximately 1-1-5 cm in diameter. A probable explanation 
for this observation is that tumours grow in an elliptical fashion 
as they follow blood vessels, thereby gaining an excellent supply 
of nutrient which allows exponential growth. As they expand, 
becoming spherical, nutrient is reduced with a corresponding 
reduction in growth rate. 

Attempts have been made to extrapolate mathematically 
from the observed phase of growth to calculate the approximate 
age of metastases at the time of the first clinical or radiological 
detection of the metastatic deposit'*. These calculations have 
been based on the assumption that tumours arise from a single 
cell origin and that the growth kinetics are exponential. In 
addition, it is assumed that the tumour only contains cells 
without stroma. It was noted, however, that tumour growth is 
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complex with many variables*. Further, it is probable that 
human tumours exhibit inhibition or slowing of growth rate 
with increasing size similar to that observed in animal models. 
Indeed a differential growth pattern of this type has been 
suggested for human multiple myeloma’® and for metastases 
from testicular primary tumours!’. The observation in the 
present study that instantaneous tumour volume doubling times 
increase with increasing tumour size supports this principle for 
colorectal carcinoma. 

A simple extrapolation of growth curves to indicate the age 
of metastases is a precarious exercise. Nevertheless, the 
procedure has been undertaken using the data obtained in the 
present study and assuming both exponential and Gompertzian 
growth patterns. There is a large discrepancy and apparent 
paradox in the predicted age of the metastases at the time of 
surgery, dependent on which method is employed. Although 
exponential growth is the faster theoretical rate, the age of the 
metastases calculated on this basis is apparently older. This 
happens because the observation period occurs late m the natural 
history of the disease: perhaps at the 20-24th doubling of the 
tumour. It has been estimated that the average tumour will 
undergo only 26-30 doublings in its lifespan. Since at this stage 
tumour growth is slow, then the doubling time is long. 
Exponential extrapolation based on these long doubling times 
will lead to an older predicted age of the tumour. The same 
calculation based on Gompertzian growth compensates for 
these prolonged doubling times by assuming faster growth rates 
at a smaller diameter. 

Based on Gompertzian growth, the mean age of the overt 
and occult metastases at the time of surgery was calculated to be 
3-7 and 2-3 years respectively. There is, however, wide variation 
in doubling time between metastases in the same patient and 
also between patients. This feature has been observed before’. 
There are several possible explanations for this finding. Firstly, 
metastases may not arise as a single cell, but from clumps of cells 
of varying size. Secondly, the metastatic process is probably a 
continuing one which leads to metastases of different age with 
different growth rates. Thirdly, large tumour deposits would 
appear to virtually stop growing. 

The mean survival time of the patients with overt and occult 
metastases from the time of surgery was 10 and 17 months 
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respectively. On the basis of these results, the overall mean 
lifespan of overt and occult hepatic metastases was 52 and 47 
months respectively. Although we would wish these to be 
considered only approximate values, it is of interest that the 
lifespan should be similar given that these figures were 
independently calculated. 

It is known that, despite apparently curative resection of the 
primary tumour, 40-50 per cent of patients with colorectal 
carcinoma die predominantly from disseminated disease within 
5 yearst®!9, The disappointing results obtained using current 
modes of treatment for disseminated disease have led clinicians 
to believe that the primary tumour must be detected earlier in an 
attempt to pre-empt the metastatic process. In Nottingham, for 
example, it was observed that the average time interval between 
the onset of symptoms and surgical excision of the primary 
tumour for patients with rectal carcinoma was 9 months?°. The 
apparently laudable conclusion of that study was that a 
reduction in the period of delay during which patients are 
symptomatic may improve outcome. Several recent studies have 
demonstrated that up to 30 percent of patients undergoing 
apparently curative surgery already have hepatic metastases 
which are not evident to the surgeon at the time of laparotomy 
(occult hepatic metastases)?!~??. These occult deposits have 
been detected using carefully employed CT?!, dynamic 
scintigraphy”? and itra-operative ultrasound?*. Perhaps of 
more importance, with regard to our understanding of the 
natural history of colorectal cancer, was the observation in these 
studies that very few patients who did not have occult 
metastases demonstrated at the time of surgery subsequently 
developed disseminated disease at follow-up. This suggests that 
most patients destined to develop disseminated disease have 
already done so at the time of laparotomy. 

The results of the present study further suggest that even 
these ‘occult’ metastases may have been present for as long as a 
mean of 2:3 years before the time of surgery. On this basis, it 
would appear unlikely that reducing the time interval during 
which patients are symptomatic will lead to a substantial 
reduction in the number of primary tumours which have already 
metastasized to the liver. Clearly, primary tumours must be 
detected at least at an asymptomatic stage and it remains to be 
seen whether even this will allow us to pre-empt the metastatic 
process, 
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Operative mortality rate and 


surgery for colorectal cancer 


Different authors use different definitions of operative mortality rate 
when reporting results of their operations. Four definitions used in 
current literature were applied to our own series of 578 patients with 
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Colorectal cancer is the second most common cause of cancer 
deathın the United Kingdom, accounting for over 15 000 deaths 
per year’. Some of these deaths are directly attributable to the 
major surgery involved in treating the disease. Many factors, 
such as age and the clinical stage of the disease, contribute to the 
observed variation in operative mortality rate figures, 21- 
17 per cent*?, but comparison between series is made more 
difficult by the absence of a uniform definition of an ‘operative 
death’. 

It is known that comparison of survival figures between 
recorded series is hampered by the use of different definitions of 
survival‘. For example, a 3-year survival rate of 36 per cent 
became 43 per cent when only patients treated surgically were 
considered, and 47 percent if patients were included who, 
although alive at 3 years, were known to have recurrence of 
symptoms. 

The aim of the present study is to examine the definitions of 
‘operative death’ currently used in the literature, to discover 
how the mortality rate figure is affected if different definitions 
are applied to a series of colorectal cancer patients, to examine 
the actual cause of death for the patients encompassed by each 
definition, and to promote discussion which will result in a 
single definition being uniformly adopted. 


colorectal carcinoma. The operative mortality rate was found to vary 
from 7:3 per cent to 12-2 per cent, depending on the definition used. 
‘Death within 30 days of the last operation’ was the definition which best 
reflected true operative deaths. We urge that this definition of operative 
mortality rate be adopted as a standard for all operations. 

Keywords: Colorectal carcinoma, operative mortality rate, definition 


considered to be ‘curative’, a term used to denote resections 
which had included excision of all visible tumour. 

A review of the hterature shows that four definitions of 
operative mortality are in current use (Table 1), namely: I, death 
within 30 days of operation?->-*~7; II, death within 60 days of 
operation’; III, death within 90 days of operation®; IV, death 
while still undergoing treatment as an in-patient!®?!. The 
number of deaths and the overall operative mortality for each 
definition when applied to our series is shown in Table 2. The 
rate rises from 7-4 per cent (41 patients) if the definition is taken 
as death within 1 month ofsurgery, to 10-0 per cent (55 patients) 
if 2 months, and to 12-2 per cent (67 patients) if the definition is 
taken as 3 months. Forty patients died while still ın hospital, but 
one of these deaths was 127 days afier surgery; forty-one 
patients (7-4 per cent) died within a month of surgery and forty 
(7:3 per cent) died while still in hospital. Although these figures 
are similar, only 33 patients were common to both groups. The 
interval from the last operation to death, and the number of 
deaths that occurred while patients were still undergoing 
in-patient treatment, are shown in Figure 1. 

Death may be due to cardiorespiratory complications, 


Table 2 Operative mortality in 550 patients according to definition used 




















Methods and results Operative mortality rate 
Data have been collected prospectively on 578 patients treated Definition No. of deaths (%) 
for colorectal cancer between 1981 and 1985 by the 12 surgeons I 41 74 
of the North-West of England Gastro-intestinal Tumour 
; z U 55 100 
Group. Of these patients, 550 underwent surgery, making an tl 67 122 
operability rate of 95-2 per cent; 492 (85-1 per cent) resections IV 40 73 
were performed and, of these, 339 (58-6 percent) were 
Table 1 Operatwe mortality rates for colorectal cancer according to the definition used 
Operative 
Study mortality 
Definition (first author) Operative site Dates rate (%) 
I: Death within 1 month of surgery Clarke? Colon and rectum 1968-69 17-0 
Turunen Colon and rectum 1966-75 65 
Habib® Colon and rectum 1972-77 87 
Bear” Colon and rectum 1976-79 13.0 
Lockhart-Mummery Rectum only 1948-52 710 
Il. Death within 2 months of surgery Hughes’ Rectum only 1951-78 67 
IO: Death within 3 months of surgery McDermott? Colon and rectum 1950-78 70 
IV. Death while still undergoing m-patient treatment Whittaker! Rectum only -~ 1955-68 106 
1968-72 21 
Umpleby!° Colon and rectum 1969-75 17-0 
Not grven Leat? Colon and rectum 1969-78 54 
Evans!’ Colon only 1967-76 17-0 
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Figure 1 Time interval between surgery and death for patients still 
undergoing in-patient treatment and those discharged from hospital. FA, 
Death while still an in-patient, C}, death occurring after first discharge 
from hospital : 
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Figure 2 Time interval between surgery and death, indicating cause of 
death H, Cardwrespiratory, W, cancer, [], surgical 





disseminated malignant disease, or surgical causes (1.c. death 
attributable directly to surgical technique, such as sepsis due to 
anastomatic breakdown or haemorrhage). Figure 2 shows the 
timing of the deaths for each of these three categories. 
Cardiorespiratory complications are the commonest cause, and 
occur in greatest number in the first three postoperative weeks. 
Deaths from the progression of malignant disease increase with 
the number of days from surgery Deaths from surgical 
complications are confined to the first month. Two deaths 








Table3 The cause of death as a percentage of the total number of deaths 
for each defimtion group 














Causes of death 
Surgical Cardiorespiratory ‘Cancer’ 
Definition No s No. A No. % 
I 11 27 26 63 4 10 
Il 12 22 29 54 13 24 
QI 12 18 30 46 24 36 
IV 11 28 24 60 5 13 





attributed to ‘sepsis’ occurred on the first postoperative day, ın 
patients presenting as emergencies with pentonitis. 

The cause of death as a percentage of the total operative 
death for each definition group is shown in Table 3. Deaths 
from cancer rise from 9-8 per cent to 35-8 per cent if definition 
If is used instead of definition I. 


Discussion 


From the yanation in operative mortality rate observed in our 
series, it is clear that the different definitions used in the current 
literature add substantially to the difficulties of making direct 
comparisons between series. Furthermore, different causes of 
death are caught by the different definitions. An ideal definition 
of operative mortality should include only those deaths 
that occur as a result of an operation being performed, and 
deaths from advanced malignancy should thetefore be excluded. 
Some deaths from cardiorespiratory causes may be attributable 
in part to the surgery and should be included, especially as some 
may be preventable. 

A definition specifying a fixed time interval from operation to 
death has the advantage of facilitating direct comparison 
between series. We suggest this interval be 30 days. In our series 
this ıncluded all deaths we considered to be due to surgical 
complications with the exception of one, which occurred on the 
36th day. The majority of deaths from cardiorespiratory 
complications took place in the first 30 days (84 per cent), and it 
is perhaps reasonable to assume that a cardiorespiratory event 
18 not directly related to the operation after 30 days have 
elapsed. Even this definition will include some deaths which 
were due to disseminated carcinoma (4 of 550 patients in our 
series). These cases can be excluded if this definition of operative 
mortality rate is applied only to patients who have undergone 
‘curative’ resections. 

We recommend that death within 30 days of surgery be the 
definition of choice for operative mortality rate. Careful analysis 
of patient selection in different series must be carried out if 
meaningful comparisons are to be made. However, adoption of 
a standard definition must surely be the first and perhaps most 
important step towards this aim. 
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That injuries caused by flighted arrows are unusual in modern 
surgical practice is reflected in the paucity of reported instances 
in the literature’ +. Such injuries are, however, not uncommon 
in certain tribal societies today and the five cases reported were 
collected over a 2-year period. 


Patients and methods 


Patient | 


A 27-year-old man with an arrow injury to the left side of his neck 
sustained approximately 4h previously was admitted concious and in 
stable condition (Figure la). The left common carotid pulse was not felt. 
The right hand was limp with good elbow and shoulder movements. 
There was mild paresis of the right lower limb. At emergency surgery the 
arrow was found to have penetrated the left common carotid artery and 
lacerated the left jugular vein with the barbed arrowhead deeply 
embedded in the body of the first thoracic vertebra on its right 
anterolateral aspect. The overlying oesophagus was uninjured. The left 
common carotid artery and the left jugular vein were ligated and the 
arrowhead was removed (Figure /b). The wound was closed with 
suction drainage. After surgical recovery, the hemiparesis improved on 
physiotherapy and the patient was able to walk unaided. 


Patient 2 


A 29-year-old man was admitted with the metal shaft of an arrow 
protruding through the fourth left posterior intercostal space between 
the medial scapular border and the spine (Figure 2). He had been 
injured 2 h previously and was dyspnoeic with a raised jugular venous 
pressure. An emergency left posterior thoracotomy revealed active 
bleeding from a laceration in the upper lobe of the lung. There was a tear 
in the pericardium adjacent to the atrioventricular border of the heart 
with approximately 40 ml of blood in the pericardial sac. The heart and 
the great vessels escaped injury. The arrow was removed and the 
pericardial sac was repaired around a suction drain. The pulmonary 
laceration was sutured and the chest closed with apical and basal water- 
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Figure 1 a Patient / on presentation; b arrowhead removed from 
patient | with a segment of left common carotid artery impaled or 


seal drains. Recovery was uneventful on broad-spectrum antimicrobia 
therapy. 


Patient 3 

A 38-year-old man was seen following an arrow injury to his chest 
earlier that day. Attempts at extraction of the arrowhead had resulted ir 
the shaft breaking off, leaving the arrowhead in situ. On examination 
there was an area of surgical emphysema in the lower anterolateral 


aspect of his left chest wall surrounding a puncture wound and the 
arrowhead was seen radiologically. The arrowhead was removed 
through a limited left thoracotomy and the pleural cavity drained 
Recovery was uneventful on a postoperative course of antimicrobia 
agents. 
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Figure 2 
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a Anterior and b left lateral chest radiographs of patient 2 


Patient 4 

A 21-year-old man was admitted as an emergency within 2h of being 
shot in the abdomen with an arrow. His condition was stabilized 
and urethral catheterization produced faintly blood-stained urine 
At laparotomy, bruised but viable loops of small bowel with tears 
in the mesentery were found. with a large retroperitoneal haematoma at 
the point of lodgement of the arrowhead lateral to the lumbar vertebrae 
After removal of the missile and evacuation of the haematoma, the 
posterior wall was explored. The left ureter and the urinary bladder were 
found to be bruised but intact. The area was drained, the mesenteric 
lacerations sutured and the abdomen closed in layers. The patient 
recovered after a stormy postoperative course with a fluctuating 
temperature and a serosanguinous discharge lasting 12 days with 
delayed return of bowel function. Excretory urograms were normal 


Patient 5 

A 19-year-old man was referred with a recent history of right-sided chest 
pain and breathlessness on exertion. He gave a history of an arrow 
injury to the right lower chest 2 months previously. The arrow had been 
removed intact and the wound healed without medical attention. A 
right-sided empyema thoracis was diagnosed on his visit and a basal 
chest drain produced 1650 ml of thick brownish pus. Decortication of 
the right lower lobe of the lung was performed electively with 
satisfactory lung expansion. Subsequent follow-up was normal 


Discussion 


Victims of penetrating arrow injuries are generally stable on 
admission provided that no attempt is made to extract the 
missile before surgical exploration: such ill-advised attempts 
compound the injury and may precipitate massive bleeding. 
Plain radiography and selective angiography when vascular 
injury is suspected assist surgical exploration and repair. Post- 
surgical sepsis is inevitable unless meticulous attention is paid to 
wound toilet, debridement and drainage, with broad-spectrum 
antimicrobial therapy started early. Antitetanus immunization 
is advised after sensitivity testing on admission. 
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Clinicopathological assessment and 


staging of colorectal cancer 


Compared with various common neoplasms, there is no national or 
international agreed clinicopathological staging system for colorectal 
cancer. Before such a system can be developed, however, there has to be 
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cancer. 


The need for a more uniform and relatively detailed 
chnicopathological assessment of patients with colorectal 
cancer 1s becoming increasingly obvious. Many of the adjuvant 
therapy trials, although not necessarily showing an overall 
benefit in survival, suggest that certain treatments are 
particularly useful in some subgroups of patients. Thus, the 
most recently completed MRC trial of pre-operative 
radiotherapy 1n rectal cancer’ suggested a possible benefit for 
patients with fixed tumours, despite a relatively low dose of 
radiation. The portal perfusion of 5-fluorouracil (SFU) seems to 
enhance survival in patients with colonic tumours who do not 
have overt hepatic metastases?. Similarly, patients with rectal 
cancer may benefit by a combination of postoperative 
radiotherapy, 5FU and methyl CCNU according to a recent 
trial organized by the Gastrointestinal Tumour Study Group’. 
Comparisons between trials such as these are difficult because 
criteria and methods of assessment differ. 

In order to select high risk groups suitable for a particular 
form of adjuvant therapy and to ensure that different groups of 
researchers are studying the same patients, it 1s rmportant for 
them to have a common language. This approach has proved 
essential in the improved treatment of other neoplasms such as 
testicular tumours and the lymphomas which had previously 
proved resistant to treatment. The same approach should also 
be of benefit in the selection of patients for surgical manoeuvres. 
This is particularly relevant to patients with rectal cancer for 
whom a variety of sphincter-preserving techniques are now 
available. 

The staging of colorectal cancer has until recently meant a 
classification based on the pathologist’s examination of the 
excised specimen. The most well-known scheme has been that of 
Dukes*>, but other modifications of this scheme have become 
popular, particularly in the USA®’. All of these systems 
subdivide carcinomas into the alphabetical divisions A, B and 
C. This nomenclature has at times led to confusion on both sides 
of the Atlantic since the different classifications vary in the 
criteria used to subdivide the groups. The TNM system was 
introduced® in order to standardize the pathological staging and 
make it more comprehensive. This system gives more 
information about the extent of direct and lymph node spread as 
well as taking into account the presence of metastases. Since its 
inception, the TNM system has not proved popular. Most 
surgeons and pathologists have tended to adhere to the simpler 
ABC systems, although some have added a ‘D’ category to 
signify the presence of metastases’. 





* A description of UKCCCR can be found m the Appendix 
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agreement on the methods used for assessment. The Colorectal Sub- 
committee of the United Kingdom Co-ordinating Committee on Cancer 
Research has, through its working party on staging, agreed various 
recommendations as to how the clinical and pathological assessment of 
patients with colorectal cancer can be standardized. By applying these 
standardized criteria, patients undergoing surgery can be divided into 
those having curative or non-curative operations, or operations which 
are indeterminate for cure. These recommendations represent the first 
step in ensuring uniformity in the classification of patients with colorectal 


Keywords: Colorectal cancer, assessment, staging 


All of these classifications have been used to determine 
prognosis and, although there is an abundance of data which 
testify to their value in this regard, recent research has 
demonstrated their inadequacies. Thus, Finlay and McArdle!° 
have demonstrated that a considerable proportion of patients 
thought to have an A, B or C lesion at the time of surgery, and 
believed by the surgeon to have undergone a curative resection, 
have occult hepatic metastases from which they subsequently 
die. These patients are ‘D’ cases from the begmning, but 
unfortunately the microscopic liver deposits cannot be detected 
at the time of operation, their presence only being proved by 
observation of their growth on serial imaging of the liver. 
Similarly, new insight into the mechanism of local recurrence 
has been provided by a meticulous study of microscopic disease 
m the pelvis after surgery for rectal carcnoma!!. Other 
inadequacies of existing staging classifications relate to their 
failure to take account of local invasion of contiguous tissue and 
structures, a characteristic which in some studies overrides the 
prognostic significance of involved lymph nodes!?+!3. Although 
the presence of metastases is included in some staging 
classifications, the development of sophisticated imaging 
techniques has introduced the problem of differing diagnostic 
criteria in various units. Excepting distant spread, current 
classifications have taken no heed of clinical information. The 
recent Australian Clinicopathological Staging System!* has to 
some extent attempted to rectify some of these inadequacies, but 
is open to criticism since assessment has not been standardized 
Before clinical factors can be included ın a staging system, there 
has to be agreement on how assessment is performed, and the 
terms of reference have to be defined. i 

For the above reasons, the United Kingdom Co-ordinating 
Committee on Cancer Research (UKCCCR) asked its 
colorectal sub-committee to set up a working party with the aim 
of standardizing the clinical and pathological assessment of 
colorectal cancer within the UK. This working party consisted 
of surgeons, pathologists, radiologists, radiotherapists and 
statisticians, each with particular expertise in the disease. The 
group was also jomed by the Chairman of the Committee on 
Clinicopathology Staging of Large Bowel Cancer set up by the 
American Society of Colon and Rectal Surgeons, the aim being 
to achieve agreement on both sides of the Atlantic, with the 
ultimate hope of gaining an international consensus. The 
working party has met on several occasions, both as a whole and 
in small subgroups. It has considered the conventional and 
recently developed methods of assessing patients with colorectal 
carcinoma and determined which techniques are practical m 
most units and which should be studied in more detail. Below 
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are listed the main practical recommendations reached by the 
working party. Further details will be available in a handbook 
published by the UKCCCR, obtainable from the Medical 
Research Council Head Office, 20 Park Crescent, London 
WIN 4AL, UK. 


Recommendations 


1 Pre-operative clinical assessment 

(1.1-1.5 are applicable to rectal cancer only) 

1.1 Palpation. This should be performed in the conscious state; 
and under anaesthetic only: if it is deemed that an adequate 
examination is not possible -with the patient awake. 


1.2 Thé distance of the lower margin of the tumour from the anal 
verge. This should be determined using a rigid sigmoidoscope 
with the patient conscious and lying in the left lateral position. 


13 Circumferential involvement. The number of quadrants of 
the bowel circumference which are involved should be indicated. 


14 Fixity. Fixity on palpation should be classified as: 
(a) Fixed (to adjacent structures and immobile) 
(b) Tethered (extending through the wall and partially 
fixed) 
(c) Mobile (confined within the wall). 


1.5 Assessment of local spread by scanning techniques. When- 
ever computerized tomography (CT) is available, it should be 
used to assess: 
(a) Degree of local spread 
(b) Distance of the tumour from the superior border of the 
anal sphincter 
(c) The presence of enlarged lymph nodes. 


1.6 Histopathological grade of biopsy. 
(a) The biopsy should be stated as being adenocarcinoma 
or not. 
(b) The degree of differentiation should be classified as 
‘poor’ or ‘other’. 


1.7 Detection of liver metastases. 

(a) The liver should be scanned in all patients with 
colorectal cancer. 

(b) Scanning should preferably be by CT, but ultrasound 
should be used if the latter is not feasible. 

(c) After scanning the liver should be classified as one of the 
following: 

(i) Definite hepatic metastases present 
(ii) Equivocal 
(ui) Hepatic metastases not present. 

(d) Serum carcino-embryonic antigen (CEA) concentration 
should be determined if facilities are available. A high 
level (> 50 ng/ml) suggests metastatic disease even if 
liver imaging is negative. 


1.8 Assessment of established liver metastases. 

(a) The number of liver metastases should be expressed as 
‘solitary’ or ‘multiple’. If solitary, it should be stated if 
the metastasis is in the right or in the left lobe. If 
multiple, it should be stated if they are uni- or bilobar. 

(b) The percentage of liver involved on scanning should be 
quantified by the radiologist as: 

(i) 0 

(ii) 1<50 per cent 

(iii) 2> 50 per cent. 

If symptoms which are probably related to liver 
metastases are present, the symbol ‘S’ should be 
appended to each grade. 


19 Exclusion of synchronous lesions, All patients with a 
colorectal carcinoma should have the remainder of the large 
bowel assessed preferably by colonoscopy before surgery, but 
if colonoscopy is not available or is technically impossible (e.g. a 
stenotic lesion is present), a double contrast barium enema 
should be performed. 

(If pre-operative assessment cannot rule out synchronous 
lesions, these should be sought by:. 

(a) Intra-operative palpation (see 2.1 below) supplemented, 
if facilities are deemed appropriate, by on-table 
colonoscopy, and/or 

(b) Postoperative colonoscopy.) 


1.10 Assessment of the urological tract. A pre-operative 
intravenous urogram is not routinely required, but may be 
indicated in exceptional circumstances. 


1.11 Assessment of lung fields. A routine chest X-ray should be 
obtained and the presence of any pulmonary metastases noted. 


2 Intra-operative assessment 
The surgeon should record the following details: 


2.1 Presence of synchronous carcinomas or polyps. 


2.2 Tumour site. If rectal, whether it is: 
(a) above or 
(b) below the peritoneal reflection. 


2.3 Fixity of tumour 

(a) mobile 

(b) tethered’ 

(c) fixed. ' 
If tethered or fixed the structure(s) to which the tumour is 
adherent should be specified. The surgeon must also specify if a 
biopsy has been taken from the area of invasion/adherence. 


2.4 Tumour associated with local abscess/operative perforation. 


2.5 Peritoneal metastases. If deemed to be present, a biopsy 
must be taken. 


2.6 Enlargement of para-aortic lymph nodes. Biopsy should be 
taken. 


2.7 Liver metastases. Site and number should be specified and 
biopsy taken. 


28 Operative procedure. A statement about whether the 
operative procedure is: 

(a) curative or 

(b) palliative. 
This must be made based on the surgeon’s impression as to 
whether all macroscopic tumour has been removed or not. If 
there is any doubt on his part, he should state his uncertainty. If 
residual tumour 1s thought to remain, it should be biopsied. 


29 Indication for operation. The indication for performing the 
operation should be stated. 

(a) elective or 

(b) emergency. 
If emergency, the reason should be stated, e.g. perforation, 
obstruction, haemorrhage, other. 


3 Pathological reporting 
The pathologist should record the following characteristics: 


3.1 Gross description. i 
(a) Distance of upper edge of growth from proximal margin 
and lower edge of growth from distal margin (cm). State 
whether fixed or fresh. 
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(b) Axial and transverse diameters of growth (cm). 

(c) Circumference of bowel at midpoint of tumour (cm), 

(d) Appearance of tumour (protuberant, ulcerating, 
diffusely infiltrating). 


3.2 Local spread. 

(a) Spread through tissues of bowel wall: 

(1) Cannot be assessed (e.g. previous local excision or 
radiotherapy) 

(it) Neoplastic process limited to mucosa. (This is 
often reported as severe dysplasia ın UK) 

(iii) Limited to submucosa 

(iv) Limited to muscularis propna (externa) 

(v) Beyond musculans propria but not penetrating 
peritoneum or invading adjacent organs 

(vı) Invades adjacent organs 

and/or . 

(vii) Penetrates peritoneum. 

(b) Extent of spread beyond bowel wall (mm) and 
clearance at deep excision margin (mm) to be measured 
on gross specimen and confirmed histologically. 

(c) Involvement of proximal and distal margins of specimen 
requires histological confirmation only when the 
margins are close to the tumour (<3 cm) or tumour 1s 
highly infiltrative. 

(d) State whether tumour excision is complete or 
incomplete. 


3.3 Lymphatic spread. 

(a) Number of nodes draining bowel segment harbouring 
tumour. ` 

(b) Number of nodes with metastatic cancer. 

(c) Metastasis in apical node (immediately below vessel 
ligature) 

(d) Extramural tumour deposits apparently not within 
nodes. 

(e) Lymphatic or perineural permeation (yes/no). 


3.4 Venous spread. 
Invasion of extramural veins. 


3.5 Histology. 
(a) Type (adenocarcinoma, mucimous adenocarcinoma, 
signet ring cell carcinoma, other) 
(b) Differentiation (poor or other). 
(c) Invasive margin (expanding or infiltrating). 
(d) Peritumoral lymphocytes (conspicuous or not). 


36 Other pathology. 
(a) Synchronous carcinoma. 
(b) Adenoma. 
(c) Other. 


Climcopathological classification 

One of the principal aims of a tumour classification 1s to stratify 
patients into groups with differing prospects of cure. However, 
there is also a need to predict other clinical end-points, such as 
local recurrence, time to death or response to adjuvant therapy. 
Moreover, the clinician requires guidance at all stages in patient 
management. For example, it would obviously be advantageous 
to stage patients accurately before surgery. It is hoped that the 
prospective collection of data, standardized in the way 
recommended above, will facilitate the development of 
improved classifications which can be usefully applied at 
different stages of patient management. 

With respect to postoperative staging classifications, it 
should be possible to develop in the future an improved 
prognostic grouping by identifying, using multivariate analysis, 
all variables that predict cancer-related death independently. 
These variables may relate not only to tumour stage, but also to 
other histological features or to clinical findings'*?’. Until 
these improved classifications are defined and validated, it is 
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recommended that after operation patients continue to be 
classified in the traditional way, the only difference being that 
the standardized pathological and clinical criteria described 
above should be employed. Thus, following pre-operative, 
operative and pathological assessments, patients should be 
designated as having operations which are curative, non- 
curative or indeterminate for cure. 

Non-curative operations are those ın which tumour has been 
left behind. The procedures should be categorized ın two groups 
as follows: 


(1) Non-curative owing to the presence of distant metastases. 
Whenever possible this must be supported by histological 
confirmation. The latter proviso may be waived when 
metastases are convincingly demonstrated on imaging, but 
biopsy is not desirable, e.g. lung metastases detected on chest X- 
ray. 


(2) Non-curative owing to the presence of residual local disease. 
This may be confirmed by histological examination. Included in 
this category are those patients whose operative specimens on 
histological examination show’ tumour at any margin of 
excision. The only group in which histological confirmation of 
residual local disease 1s not required is when the specimen has 
been perforated, either spontaneously or operatively. 


Curative operations are defined as those procedures in which 
the surgeon has removed all tumour, and this has been 
confirmed by pre-operative imaging assessment and 
postoperative histological examination of the specimen. 
Curative operations should be classified as follows: 


A cases. The tumour is limited to bowel wall with no lymph 
node metastases. 


B cases. The tumour extends beyond the bowel wall, i.e. 
muscularis propria, with no lymph node metastases. 


C cases. Lymph node metastases demonstrated (extent of 
local spread irrelevant). 


If there is any doubt, the patient should be classified as having 
an operation (specified) which is indeterminate for cure. The 
definition of curative can only be applied to operations in which 
the tumour has been resected together with a segment of bowel 
and its associated area of lymphatic drainage. Procedures in 
which the tumour is removed by local excision can only be 
classified as either non-curative or indeterminate. 


Discussion 

Whereas it is appreciated that there will be some dissent 
concerning these recommendations, the working party fervently 
hopes that they will be accepted by all those dealing with 
colorectal cancer. By so doing, uniformity of reporting will be 
improved and will help to make comparisons of trials more 
meaningful. It should be pointed out that these are interim 
recommendations. The Committee appreciates that there are 
promising technological advances such as endoluminal 
sonography'®!° and hepatic flow scintigraphy?°, which have 
been shown to detect local spread of rectal cancer and occult 
hepatic metastases, respectively. Nevertheless, at the present 
tıme, these innovations need further evaluation before they can 
be generally accepted. It 1s hoped that such developments, 
together with the collection of extensive standardized data, will 
improve the clinicopathological classification of colorectal 
cancer. Unless data are collected in a standardized fashion, such 
improvements will not be forthcoming. 
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Appendix 

The UKCCCR was formed in 1985 in order to co-ordinate the 
research activities of all of the major grant-awarding bodies 
involved in cancer research. Several sub-committees resulted, 
one of which was the colorectal sub-committee. The first task of 
this committee was to set up a working party to examine the 
assessment and staging of patients with colorectal cancer. The 
members of the working party are: 


Mr N. C. M. Armitage, Dr S. J. Arnott, Mr J. Beynon, Dr M. F. 
Dixon, Mr P. Durdey, Professor L.P. Fielding, Mr L. 
Freedman, Mr J.J. Fry, Mr R.H. Grace, Professor J.D. 
Hardcastle (Chairman), Dr R. D. James, Dr J. R. Jass, Dr R.J. 
Johnson, Mr C.S. McArdle, Mr N.J. McC. Mortensen, Mr 
R.J. Nicholls, Mr J.M.A. Northover, Mr G. D. Oates, Mr 
R.K.S. Phillips, Mr N.H. Porter, Dr P. Quirke, Dr P.J. 
Robinson, Mr P. F. Schofield, Professor I. Taylor, Dr J. A. H. 
Waterhouse, Professor N.S. Williams (Secretary), Professor 
N. A. Wright. 
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Natural history and treatment of 
anorectal strictures complicating 
Crohn's disease 


Forty-four patients seen between 1975 and 1985 with anorectal strictures 
complicating Crohn’s disease have been reviewed to determine the natural 
history and outcome of surgical treatment. Proctitis was present in 
98 per cent, and 93 per cent of patients had severe perianal disease. 
The site of strictures was rectal in 22, anal in 15 and anorectal in 11 
(4 patients had a stricture at 2 sites). Initial treatment was by rectal 
excision alone in 6, dilatation in 33, and 5 needed no treatment at all, 
Single dilatation was effective in 15, 8 required two dilatations and in 10 
repeated dilatation was necessary. Proctocolectomy was eventually 
required in 19 patients, 2 have a loop ileostomy and 1 has an ileostomy 
with a rectal stump in situ. Only 21 remain asymptomatic while 3 continue 
to need dilatation. Perineal wound healing was delayed in 9 of 19 patients 
having a proctocolectomy and in 3 the perineal wound has never healed. 


Keywords: Anorectal stricture, Crohn’s disease, perianal disease, dilatation, proctocolectomy, 
perineal wound healing 


When Crohn described regional ileitis in 1932! he failed to 
mention the existence of perianal manifestations. Only quite 
recently has the importance of these complications been fully 
recognized”. Crohn’s disease is often characterized by strictures 
in the small and large bowel, and the anorectum is not immune 
to this complication. Anal and rectal strictures are commonly 
associated with fissures and ulcers**. Anorectal strictures may 
also be found in other disorders, particularly ulcerative colitis, 
ischaemic colitis, venereal disease and following radiotherapy; 
hence an accurate assessment 1s essential to determine the 
underlying disorder®’7, Despite the presence of extensive 
narrowing in the anorectum, some patients with rectal strictures 
complicating-Crohn’s disease have no symptoms. Absence of 
difficulty with defaecation in some of these patients is probably 
because the stools tend to be softer owing to resection or ileal 
involvement by Crohn’s disease. 

Most clinicians adopt a conservative attitude towards the 
management of perianal Crohn’s disease*®. However, rectal 
excision may be necessary if the disease becomes so distressing 
that construction of a stoma is considered preferable to 
persistent perianal sepsis and long-standing intractable 
proctocolitis. 

The aim of the present study has been to determine the site, 
natural history and results of treatment for patients with 
anorectal strictures complicating Crohn’s disease. 


Patients and methods 


The records of 44 patients with anorectal strictures complicating 
Crohn’s disease seen between 1975 and 1985 were reviewed. All patients 
had histopathological confirmation of Crohn’s disease from rectal 
biopsy or had diagnostic radiological features of regional enteritis. 
Strictures were defined as stenotic areas which would not allow passage 
of a flexible or small rigid sigmoidoscope. Some patients with painful 
perianal disease could only be assessed during anaesthesia. The site of 
the stricture was classified into one of three anatomical sites, anal, 
anorectal and rectal’. Associated perianal disease and proctitis were 
recorded. Perianal lesions were classified according to the criteria 
defined by Hughes*® 

The incidence of previous operations for Crohn’s disease was 
recorded. Operations were subdivided into deocaecal, colonic resections 
or previous faecal diversion procedures alone. The method of dilatation 
was recorded and subdivided into three groups: digital dilatation, rigid 
dilatation using an endoluminal probe, or dilatation by coaxial balloon. 
Comphcations occurring after dilatation were recorded We also noted 
the time interval between the onset of disease and initial therapy. If 
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treatment involved rectal excision, mfluence of the stricture on perineal 
wound healing was also assessed For this purpose perineal healing was 
classified as early healing if this was achieved within 4 weeks of 
operation, or delayed for those wounds which healed between 1 and 12 
months after operation. All remaining wounds have remained unhealed 


Results 


Fifteen (34 per cent) of the forty-four patients were men. The 
mean age of the patients was 46 years (range 18-75 years). 
Sixteen patients had required previous surgical treatment. 
Previous operations mmcluded ileocaecal resection in 11, 
colectomy and ileorectal anastomosis in 6 and a proximal stoma 
in 5 (1 ileostomy and 4 colostomies). Of the 48 strictures, 22 were 
in the rectum, 15 were anal and 11 were anorectal. Four patients 
had a stricture at 2 sites. Proctitis was present in 43 patients 
(98 per cent) and perianal disease in 41 (93 per cent). Twenty- 
one patients (48 per cent) had an associated perianal abscess. 
Other manifestations of perianal Crohn’s disease included a 
fissure or an ulcer in 20 patients (45 per cent), a fistula in ano in 
18 (41 per cent) and skin tags in 18 (41 per cent). Fifty-nine per 
cent presented with their stricture in the second or third decade. 
Three patients developed strictures in childhood and only one 
of our patients presented over the age of 60 years. 

The principal symptoms were bloody diarrhoea in 19, 
constipation in 14, severe perineal pain in 11 and incontinence m 
12. 

In 59 per cent of the patients, initial treatment of the stricture 
was undertaken within the first 10 years of the disease. The 
shortest interval between diagnosis and treatment was 1 month 
and the longest was 36 years. 

Of the 44 patients under review, 5 have had no specific 
treatment other than medical therapy for proctitis using 
sulphasalazine, metronidazole and steroid enemas. None of 
these patients have required dilatation subsequently, and at the 
tıme of follow-up their proctitis is quiescent. Six patients had a 
primary rectal excision because of severe proctitis and extensive 
perianal disease in association with a rectal stricture One of 
these patients had a primary proctocolectomy due to the 
presence of an adenocarcinoma which was found in association 
with longstanding Crohn’s disease complicated by perianal 
stricture. The remaining 33 patients underwent dilatation. 

Dilatation was performed by gentle digital examination in 26 
of 33 patients and 5 strictures were dilated using a coaxial 
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Table 1 Follow-up of the 44 patients under review 








Primary treatment n Follow-up n 
Medical therapy only “5 Asymptomatic (no stoma) 5> 
Initial proctocolectomy 6 Proctocolectomy 6 
Dilatation 33 Ileostomy (rectum in situ) 1 
Proctocolectomy 13 
Loop ileostomy 3 
Repeat dilatation (no stoma) 2 
Asymptomatic (no stoma) 14 





balloon technique. In the remaining two patients dilatation was 
achieved by Hegar (Rocket, London, UK) dilators. Fifteen 
patients required only a single dilatation, eight required two 
dilatations only and ten (30 per cent) required three or more 
dilatations. Follow-up of patients having anorectal dilatation 
has revealed that 14 remain asymptomatic and have not 
required any further therapy. Two patients still require 
occasional repeated dilatation and three have had a proximal 
loop ileostomy because of severe perianal sepsis. The remaining 
14 patients have required more aggressive surgical treatment 
because of severe rectal and perianal disease. These operations 
have included proctocolectomy and ileostomy in 13 and 
colectomy with oversewing of the rectal stump and ileostomy in 
one (Table 1). 

Six patients developed a perianal abscess or exacerbation of 
a perirectal fistula following dilatation. This event was 
presumably due to damage to the rectal wall associated with 
faecal contamination of the perirectal tissues. One further 
patient developed an Escherichia coli septicaemia lasting 24h 
following rectal dilatation. There were no overt intraperitoneal 
perforations and no episodes of severe haemorrhage after 
dilatation. 

A total of 19 patients eventually required rectal excision, 6 as 
initial therapy and 13 after repeated dilatation had failed to 
control the symptoms and complications of the rectal stricture. 
Following proctocolectomy only 7 of 19 patients achieved early 
perineal wound healing within 4 weeks of operation, 9 patients 
had delay of perineal wound healing from between 1 and 12 
months following operation and in 3 patients the perineal 
wound has never healed (Table 2). 

Discussion 

Perianal Crohn’s disease is now a well-recognized complication 
and often a presenting feature of regional enteritis®-®. There is a 
wide variation in the incidence of penanal Crohn’s disease but it 
appears to be more common in patients with distal colorectal 
involvement®!015, 

Anorectal strictures are less common as a manifestation of 
perianal Crohn’s disease and rarely give rise to symptoms unless 
they are complicated by perianal sepsis or fistulae?-71°'%, 
Anorectal strictures complicating Crohn’s disease may be 
quiescent for many years. This probably explains the long time 
interval between the onset of the disease and the clinical 
presentation. In some patients strictures occur at more than one 
site and this was certainly the case in four of our patients. We 
have found that the majority of strictures occur in the rectum. 
However, precise definition of the location of these strictures 
may be difficult particularly if they are long and the anatomy of 
the anal canal is severely distorted by perianal sepsis, fistulae or 
previous anal surgery. Our own survey confirms the findings of 
other authors concerning the very high incidence of proctitis in 
patients with Crohn’s strictures. Furthermore, other perianal 
manifestations are almost uniform among patients with 
anorectal strictures. Particularly common are abscesses, 
fistulae, fissures and skin tags!!!°17, 

In some series the presence of rectal stricture is associated 
with recto- or anovaginal fistulae. However, this complication 
was not apparent in any of our patients'®19, 


Table 2 Perineal wound healing in the 19 patients who required rectal 
excision 





Wound 





Healed 
Rectal (within Delayed 





Stricture excision 1 month) (1-12 months) Unhealed 
No dilatation 6 3 3 0 
Dilatation 13 4 6 3 
Total 19 7 9 3 





The presence of a carcinoma complicating a rectal stricture 
in this series is interesting since it is hkely that long-standing 
untreated Crohn’s proctitis may be complicated by malignant 
change®. 

Like many reports in the literature, all of our patients 
requiring treatment by dilatation had severe symp- 
toms7:11-16.17.20| Dilatation was complicated by abscess or 
relapse of an anorectal fistula in six patients. In these patients it 
is likely that the dilatation caused damage to the bowel wall 
resulting in faecal contamination of the pararectal tissues. 

A total of 19 patients eventually required proctocolectomy. 
Perineal wound healing was severely delayed in 9 of 19 patients 
and in 3 subjects the perineal wound has never healed. This 
incidence of delayed perineal wound healing is higher than in a 
previous survey from this hospital?'. However, we believe that 
the presence of severe perianal disease and rectal strictures 
constitutes a high risk group in whom delayed perineal wound 
healing is a common phenomenon. We have examined the 
proctocolectomy rate in patients with anorectal strictures, The 
incidence of proctocolectomy in patients having initial 
dilatation was 16 per cent at 10 years and 34 per cent at 20 years. 

We would advocate conservative therapy in patients with 
rectal stricture associated with mintmal symptoms. Treatment 
usually consists of topical steroids, sulphasalazine and 
metromdazole. However, the evidence that metronidazole is 
particularly beneficial ın this form of perianal disease is 
lacking?*"**_ If patients present with severe perianal disease in 
the presence of an anorectal stricture associated with severe 
symptoms or a fistula, immediate proctocolectomy does seem a 
reasonable option but patients should be warned that there is a 
risk of impaired perineal wound healing. It is preferable to 
perform a proctocolectomy when there 1s minimal penanal 
sepsis, and if contamination occurs at the time of operation it is 
probably wise to leave the perineal wound open to granulate 
rather than to attempt primary suture. 

Although few patients in this survey underwent loop 
ileostomy alone, the technique may have some merit in patients 
with severe perianal disease complicated by anorectal stricture. 
There is no fear of delayed perineal wound healing using a 
proximal ileostomy and the operation may be performed without 
laparotomy. However, loop ileostomy or split ileostomy?* may 
encourage further reduction in the lumen of the rectum since the 
faecal stream is divided. On the other hand, faecal diversion 
usually successfully controls obstructive symptoms, urgency, 
incontinence and soiling associated with the anorectal disease. 

These results seem to indicate that anorectal strictures are a 
common manifestation of severe angrectal Crohn’s disease. A 
few patients require no specific therapy. The majority can be 
managed by one or two dilatations. However, if repeated 
dilatations are necessary, most of these patients will either 
require a proctocolectomy or, if minimal surgery is desirable, a 
loop ileostomy may control symptoms and avoid the problem of 
an unhealed perineal wound. 
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Role of constipation and anal 
hypertonia in the pathogenesis of 
haemorrhoids 


The hypothesis that haemorrhoids result from chronic constipation was 
investigated by studying bowel habit, anal pressure profiles and anal 
compliance in 13 men and 10 women with prolapsing haemorrhoids, 12 
women with severe constipation and 14 male and 11 female control 
subjects. Defaecation was less frequent in women than in men (P<0-01) 
but was independent of the presence of haemorrhoids. Patients with 
haemorrhoids and control subjects reported similar stool consistency 
and rarely admitted to straining. Severely constipated women complained 
of infrequent defaecation, straining at stool and hard motions, but none 
had prolapsing haemorrhoids. Haemorrhoids were associated with 
significantly longer anal high-pressure zones and significantly greater 
maximum resting pressures at all levels of anal distension (P<0-01), 
but minimum residual pressure during rectal distension and maximum 
squeeze pressure were not significantly different from control subjects. 
Maximum resting pressure was increased in patients of both sexes with 
haemorrhoids, but this reached statistical significance only in men 
(P <0-001). Constipated women had normal anal pressure profiles and 
maximum anal pressures. These data show that patients with 
haemorrhoids are not necessarily constipated but tend to have abnormal 
anal pressure profiles and anal compliance. Chronically constipated 
women do not necessarily have haemorrhoids but have normal anal 
pressure profiles and compliance. This casts doubt upon the hypothesis 


Mr C P. Gibbons, Ward A1, 
University Hospital of Wales, 
Heath Park, Cardiff CF4 4XW, UK 


Constipation has long been implicated in the pathogenesis of 
haemorrhoids}? but evidence of a causal relationship is 
circumstantial. Indeed, data available on the bowel habit of 
patients with symptomatic haemorrhoids provide little support 
for this hypothesis>-*. 

Anal sphincter pressure is known to be elevated in the 
presence of haemorrhoids?'*“!! and it has been proposed that an 
increased sphincter tone may have a pathogenic role in the 
hypertrophy of the anal cushions. Alternatively, increased anal 
sphincter pressure could be a result of constant distension of the 
anal sphincters by the bulk of the haemorrhoids. Anal sphincter 
compliance, estimated by measuring anal pressure at different 
levels of anal distension, gives more information on the 
mechanical properties of the anus'* and thereby may help to 
determine the relative contributions of sphincter tone and 
passive stretching of the sphincter muscle to the elevation of 
sphincter pressure in patients with haemorrhoids. 

In an attempt to determine the inter-relationships of 
constipation and anal hypertonia in the pathogenesis of 
haemorrhoids, the bowel habit and anal compliance 
characteristics of 23 patients with symptomatic second- or third- 
degree haemorrhoids were compared with those of 25 normal 
subjects and 12 patients with severe constipation. 


Patients and methods 


Patients 

Thirteen male patients (aged 47-6 years +12-63.d.) and ten female 
patients (aged 58-1 years +12-18.d.) presenting with symptomatic 
prolapsing haemorrhoids and twelve severely constipated women (aged 
37-8 years +10-88.d.) were studied. Fourteen normal men (aged 41-2 
years +13-48d.) and 11 normal women (aged 44-7 years +13-43.d.) 
were used as control subjects. All subjects and patients completed a 
questionnaire on their past medical history, bowel habit and symptoms 
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that haemorrhoids are caused by constipation 
Keywords: Anal sphincter pressure, constipation, haemorrhoids 


and were subjected to proctoscopy before manometric studies, Only 
patients with second- or third-degree haemorrhoids were included in the 
haemorrhoid group and none of the control or constipated groups had 
second-, third- or symptomatic first-degree haemorrhoids. A 13th 
female patient presenting with chronic constipation was found to have 
second-degree haemorrhoids on proctoscopy and was excluded from 
the analysis. None of the patients or controls had clinical evidence of 
perineal descent on straming. No patient or control subject had taken 
any laxative medication within a week of the study. Bowel preparation 
was not used but the subjects were invited to defaecate before the test 
should they feel the desire to do so. The study was approved by the 
Ethical Committee of the Royal Hallamshire Hospital, Sheffield on 3 
October 1983 


Recording methods 


The manometric recording methods have been described in detail 
elsewhere'?. In bref, a series of rigid cylindrical probes, 1-0-3-0cm m 
diameter, and a semi-rigid probe, 0-4 cm im diameter, each carrying four 
polyvinyl! tubes of internal diameter 114 mm and arranged radially 
at 90° with side openings near the tip of the probe, were used, Each 
tube was continuously perfused using degassed water and incorporated 
in the infusion line was a pressure transducer, the output of which was 
amplified and displayed on a chart recorder. 

With the patient in the left lateral position, an inflatable balloon 
connected to a narrow catheter (1-5 mm outside diameter) was inserted 
into the lower rectum via a proctoscope. A lubricated 0-4cm recording 
probe was introduced into the anal canal with the side holes in the 
anterior, posterior and lateral positions. After 30s, recordings were 
made at 1 cm stations on insertion and withdrawal, allowing 15s at each 
station for stabilization. The mean of the four radial pressures at each 
station on insertion and withdrawal was used to construct the anal 
pressure profile at rest. The highest pressure reached in the resting 
pressure profile was the resting anal sphincter pressure used to construct 
the anal compliance curves Next, a squeeze pressure profile was 
obtained on re-insertion by calculating the mean of the peak pressures 
obtained during each of two 103 maximum voluntary external sphincter 
contractions at each station allowing 15s for stabilzation between 
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Table 1 Bowel habit review in male and female patients with haemorrhoids, female patients with severe idiopathic constipation and normal control subjects 











Hard stool Straning 
(n) (n) 
i No. of Bowel frequency 

Sex Condition subjects (per week)* Usual Occasional Never Usual Occasional Never 
Male Control 14 9641-4 0 3 li 0 5 9 

Haemorrhoids 13 10-4415 0 3 10 0 3 10 
Female Control 11 68403 0 7 4 0 2 9 

Haemorrhoids to 61408 3 1 6 3 3 4 

Constipated 12 10+02 9 0 3 11 0 1 





* Mean +s.e.m. Analysis of variance’ bowel frequency of men versus women, P<0-01; haemorrhoids versus controls, not significant 
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Figure 1 Resting pressure profiles of a 13 male patients with prolapsing haemorrhoids and 14 normal male subjects, and b 10 female patients with 
prolapsing haemorrhoids and 1! normal female control subjects, using the smallest-diameter recording probe (0 4 cm) Each point represents mean+s.¢.m of 
observations at each station. Comparison of patients with haemorrhoids (O) and normal subjects (@): * P<0 05, ** P <0'001, t not significant (Student's t 


test) 


contractions. The highest pressure reached in the squeeze pressure 
profile was used to construct the anal compliance curve during external 
sphincter contraction. Then, with the probe at the pomt of maximum 
resting pressure, the minimum residual pressure attained during a 1 min 
inflation of the rectal balloon with 100 ml air was calculated. The whole 
procedure was repeated using the 1 cm and 2 cm diameter probes. 


Treatment of results 

The mean +s.e.m. of the maximum anal pressures at rest was plotted 
against probe diameter to give the compliance curve for each group. 
Simular compliance curves were obtained for maximum squeeze 
pressure and for minimum residual pressures (during rectal distension). 
Comparisons were made between groups by analysis of variance. 


Results 


Bowel habit 


As shown in Table 1, women had significantly less frequent 
bowel actions than men (P<0-01) but there was no significant 
difference between patients with haemorrhoids and control 
subjects (by analysis of variance). Similar numbers of 
haemorrhoid patients and control subjects admitted to 


‘ occasional hard stools and straining, although in three of the 


female haemorrhoid patients this occurred regularly. The 
severely constipated women had less frequent bowel actions and 
most of them regularly had hard stools and strained, despite a 
diet supplemented with at least 30g crude fibre per day plus 
intermittent laxatives. 
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Anal pressure profiles 


Resting pressure profiles of patients with haemorrhoids and 
control subjects are compared in Figure 1. Maximum resting 
pressures were significantly greater in patients with 
haemorrhoids than in control subjects (P<0-01) and in male 
than in female patients (P< 0-01) when compared by analysis of 
variance. In women the increase in resting pressure associated 
with haemorrhoids was less marked than in men and failed to 
reach statistical significance when considered in isolation. 
Patients with haemorrhoids had significantly longer (P< 0-01) 
anal high-pressure zones than control subjects (Table 2) This 
effect was again more marked for men than women. However, 
there was no significant difference between the sexes ın length of 
the high-pressure zone. Squeeze pressure profiles (Figure 2) 
revealed a similar maximum pressure for haemorrhoid patients 
and controls with no significant difference in the length of the 
high-pressure zone. In constipated women, resting and squeeze 
pressure profiles and the length of the anal high-pressure zone, 
were similar to those of female control subjects (Figure 3 and 4; 
Table 2). 


Anal compliance characteristics 

Anal compliance curves were similar in shape in the presence and 
absence of haemorrhoids (Figure 5) or constipation (Figure 6). 
Maximum resting pressure increased (P<0-001) with probe 
diameter, was greater in men than in women (P<0-001) and 
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greater in patients with haemorrhoids than in control subjects 
(P<0-01) by analysis of variance. Maximum squeeze pressure 
increased with probe diameter (P<0-001), was greater in men 
than in women (P<0-001) but was not significantly different in 
the presence of absence of haemorrhoids, although the female, 
patients with haemorrhoids tended to have lower squeeze 
pressures than controls. Minimum residual pressures during 
rectal distension increased with probe diameter (P< 0-001) but 
were not significantly different between men and women, nor 
between patients with or without haemorrhoids. There was no 
significant difference in resting pressures, squeeze pressures or 
minimum residual pressures between constipated and control 
women. 


Discussion 


This study fails to show any significant difference in frequency, 
consistency or ease of defaecation between patients with 
haemorrhoids and normal subjects. The absence of a definite 
history of constipation or regular straining in the majority of 
patients with haemorrhoids is evidence against the role of these 
disorders of bowel habit in the pathogenesis of haemorrhoids as 


Table 2 Length of the high-pressure zone in control subjects, patients 
with haemorrhoids and women with severe constipation 





No. of Length of 
Sex Condition subjects HPZ (cm) 
Male Control 14 32403 
Haemorrhoids 13 4740/2 P<0001* 
Female Control i 32403 
Haemorrhoids 10 3-7403 ns.t 
Constipation 11 33401 ns.t 





HPZ, high-pressure zone. The mean + s.e.m. length of the HPZ is given 
in each case. Analysis of variance of the top four groups showed that the 
difference in length of the HPZ associated with haemorrhoids was 
statistically significant (P<0-01) whereas that associated with sex was 
not significant. * P for difference from control by Student’s t test; t P for 
difference from control by Dunnett’s t test. 
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suggested by Burkitt’ and Graham-Stewart?. Hancock? also 
failed to find a significant difference in bowel frequency between 
haemorrhoid patients and controls, but 57 per cent of his 
patients admitted to straining, in comparison with 20 per cent of 
controls. Nevertheless, 43 per cent of his patients never strained 
and 59 per cent had not strained before the onset of 
haemorrhoidal bleeding or prolapse, which suggests that 
straining is more likely to be a consequence than the cause of 
haemorrhoids. A further argument against an aetiological role 
for constipation in the formation of haemorrhoids is that 
symptomatic piles are less common in women!?, who defaecate 
less frequently and strain more often, and are rare in women 
with severe constipation. 


Resting pressure (cmH20) 
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Distance from anal verge (cm) 
Figure 3 Resting pressure profiles of 12 female patients with severe 
constipation (O) and 11 normal female control subjects (@), using the 
0-4 cm diameter recording probe. Each point represents mean+s.e.m. of 
observations at each station. t Difference between control subjects and 


those with severe constipation at each station, not significant (Student's t 
test) 





Distance from anal verge (cm) 
Figure 2 Squeeze pressure profiles of a 13 male patients with prolapsing haemorrhoids and 14 normal male subjects, and b 10 female patients with 
prolapsing haemorrhoids and 11 normal female control subjects using the 0-4 cm diameter recordmg probe. Each point represents mean +s.e.m. of 
observations at each station. Comparison of patients with haemorrhoids (©) and normal subjects (@): * P<0-05, t not significant (Student’s t test) 
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It has been shown in several studies***! that maximal 
resting anal pressure is elevated in patients with haemorrhoids. 
Our data confirm and extend this finding, showing in addition 
that the resting anal compliance curve is displaced upwards and 
that the length of the high-pressure zone is increased. It appears 
unlikely that the elevation in resting pressure is attributable to 
passive stretching of the anal sphincter muscle by the 
haemorrhoidal bulk, because this would be expected to produce 
a shift to the left rather than an upward displacement of the 
compliance curve. The data favour an increase in internal 
sphincter tone, as suggested by Hancock’, rather than external 
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Figure 4 Squeeze pressure profiles of 12 female patients with severe 
constipation (O) and 11 normal female control subjects (@), using the 
0-4 cm diameter recording probe. Each point represents mean +s e.m. of 
observations at each station t Difference between control subjects and 
those with severe constipation at each station, not significant (Student’s t 
test) 
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sphincter hypertrophy as suggested by Teramoto et al.', 
especially as maximal squeeze pressures (under conditions of 
maximal external sphincter contraction) and minimum residual 
pressures (during internal sphincter inhibition) were similar in 

patients with haemorrhoids, and in controls. 
In our study the increase m resting anal sphincter pressure 
associated with haemorrhoids was less in women than men, 
300 


100 
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Figure 6 Anal compliance curves of 12 female patients with severe 
constipation (O) and 1] normal female control subjects (@) under 
conditions of (1) maximum external sphincter contraction (squeeze), (2) 
rest, and (3) internal sphincter relaxation (minimum residual pressure 
during inflation of a 100 ml rectal balloon while recording at the point of 
maximum resting pressure) Each pomt represents meantse.m. of 
maximum sphincter pressures obtained for patients of each group at each 
probe diameter 
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Figure 3 Anal compliance curves of a 13 male patients with prolapsing haemorrhoids (O) and 14 normal male subjects (@) and b 10 female patients with 
prolapsing haemorrhoids (©) and 11 normal female control subjects (@) under conditions of (1) maximum external sphincter contraction (squeeze), (2) rest, 


__ and (3) internal sphincter relaxation (mmmum residual pressure during inflation of a 100 ml rectal balloon while recording at the point of maximum resting 


pressure). Each point represents mean+s.e.m. of maximum sphincter pressures obtained for patients of each group at each probe diameter 
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failing to reach statistical significance ın women. This is similar 
to the results of Arabi et al.®. Most other reports of anal 
sphincter pressure in haemorrhoids fail to categorize the results 
according to sex®7-!°. However, Read et al.’ did find a highly 
significant increase in anal sphincter pressure in haemorrhoids 
using groups of patients and controls with a strong female bias 
(F:M ratios 15:4 and 18:3 respectively) and Deutsch et al.'' 
reported significantly greater sphincter pressures in women with 
haemorrhoids than in female controls, although the data 
presented by the latter group are somewhat confusing. It seems 
likely, therefore, that the anal sphincter pressure is, indeed, 
elevated in the presence of haemorrhoids in both sexes. 

The length of the anal high-pressure zone was found to be 
increased in patients with haemorrhoids. Two recent studies 
which included anal pressure profiles of patients with 
haemorrhoids and of control subjects also showed a lengthening 
of the high-pressure zone but this was not commented upon by 
the authors®!°, The relevance of this observation to the 
pathogenesis of haemorrhoids, however, is uncertain. 

Constipation does not appear to cause anal hypertonia, as 
our group of severely constipated women had normal anal 
pressure profiles and anal compliance. Abnormal anal pressures 
and compliance do not necessarily lead to haemorrhoid 
formation, because patients with anal fissures have very high 
resting anal pressures’ but do not necessarily develop 
prolapsing haemorrhoids. Moreover, the prevalence of 
haemorrhoids increases with age’®, whereas the anal sphincter 
pressure tends to decrease’”. 

We therefore conclude that the decrease in anal compliance, 
the increase in anal sphincter pressure and the lengthening of the 
anal high-pressure zone seen in patients with haemorrhoids are 
attributable to a change in the tone of the internal anal sphincter 
occurring coincidentally with, or subsequent to, the 
hypertrophy of the anal cushions, rather than as a result of 
passive stretching of the sphincter by the increased bulk of the 
anal lining. Moreover, these effects do not appear to be related 
to any change in bowel habit. 
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Lateral division of the puborectalis 
muscle in the management of 
severe constipation 


Patients with severe constipation often do not ‘relax’ their pelvic floor 
during defaecation. Electromyography of the pelvic floor may reveal 
inappropriate contraction during defaecation straining, and balloon 
expulsion, a test of rectal evacuation, may be impaired. Fifteen patients 
with severe idiopathic constipation and three patients with a megarectum 
underwent lateral division of the puborectalis muscle and upper half of 
the external sphincter muscle. Twelve patients had a unilateral division 
and six patients had both sides divided. Surgery caused a marked 
reduction in the maximum voluntary squeeze pressure in the anal canal 
from a pre-operative mean of 90 +49 (s.d.) cmH,O to a postoperative 
mean of 40+29cmH,0 (P<0-:0001). Four patients, three with 
idiopathic constipation and one with megarectum, experienced 
symptomatic improvement. Three of these patients had a bilateral 
division. Improvement did not correlate with a change in the puborectalis 
electromyography or the ability to expel a balloon. Three patients 
experienced mild mucus or urge incontinence, but no patient was 
incontinent for solid stool. 

Keywords: Constipation, puborectalis division 


Severe constipation is a cause of considerable disability and is 
often very difficult to treat. In young patients, in whom the 
barium enema is normal, there is often marked insensitivity to 
laxatives'. In other patients the rectum, and sometimes the 
colon, is dilated. Both of these groups of patients describe 
marked difficulty with rectal evacuation, and recently developed 
techniques have demonstrated abnormalities in defaecatory 
function. In tests of simulated defaecation, patients with severe 
idiopathic constipation are often unable to expel a barium? or 
water-filled? balloon, or a saline enema* from the rectum. 
Electromyography of the pelvic floor striated muscle shows 
that there is often inappropriate increased activity of these 
muscles during defaecation straining” ©. 

The puborectalis muscle is considered to be one of the major 
contributors to the mechanism of continence. Its failure to relax 
during defaecation has been postulated as a cause of impaired 
evacuation, but previous posterior division of this muscle and 
the upper half of the external sphincter muscle failed to achieve 
the desired improvement in defaecation ın patients with 
constipation’. Lateral internal sphincterotomy has proved a 
much more satisfactory operation than dorsal internal 
sphincterotomy in the treatment of chronic anal fissure®. For 
this reason it was decided to divide the puborectalis muscle and 
external anal sphincter in the lateral quadrant. The operation 
was performed in patients with severe idiopathic constipation 
and patients with megarectum who complained of difficulty 
with rectal evacuation and in whom electromyography and 
functional testing suggested an evacuation abnormality. 


_ Patients and methods 


Patients 

Severe idiopathic constipation Fifteen female patients with a mean 
age at operation of 34 years (range 19-60, median 27-5) had severe 
idiopathic constipation. The mean length of history was 12 years (range 


' 1-58). One patient dated the onset of constipation to early childhood, 
' the remainder dated the onset to adolescence or adulthood One patient 


experienced the onset of constipation after gynaecological surgery while 
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in another it followed Ivalon rectopexy for prolapse, in the remainder 
there was no known precipitating event. Two patients had previously 
had a colectomy with ileorectal anastomosis, one patient had had a 
segmental colonic resection, one patient had had an imternal 
sphincterotomy followed by a colectomy, and one patient had had two 
manual dilatations. 

In all the patients with an intact colon ıt was of normal size on 
barium enema The intestinal transit rate was assessed pre-operatively 
in 13 patients by a plain abdominal radiograph taken 5 days after the 
ingestion of 20 radio-opaque markers’. Eleven of these patients 
demonstrated prolonged transit, as evidenced by the retention of more 
than 20 per cent of the markers, while the transit in two patients was 
normal. A total of five patients had a normal stated pre-operative bowel 
frequency but were disabled by symptoms of straining and inability to 
evacuate the rectum. 

Metabolic causes of constipation had been excluded, and 
Hurschsprung’s disease had been excluded by confirming the presence of 
the recto-anal mhibitory reflex. 

All the patients complamed of marked difficulty with rectal 
evacuation and prolonged straming at stool. The mean stated pre- 
operative bowel frequency was once per 10 2 days (range twice per day 
to once per 4 weeks, median 7 days). Eleven patients used regular 
laxatives pre-operatively. 


Megarectum. Three female patients had a megarectum and sigmoid 
on barium enema. They were aged 16, 17 and 24 years, and all had had 
symptoms of constipation since childhood. One of these patients had 
had a previous Duhamel procedure, and this patient also experienced 
faecal soiling before puborectalis division. The pre-operative bowel 
frequency for these patients was once every 7, 14 and 21 days, always 
with the assistance of laxatives. They also suffered from an inability to 
evacuate the rectum and prolonged straming at stool. Two of the three 
patients were tested and showed prolonged transit 


Methods 

All patients had pre-operative anorectal physiology studies and 16 
patients had them postoperatively, performed by one investigator 
(M.K.). All patients were interviewed (by M K.). 


Balloon expulsion. In a test of simulated defaecation with the patient 
lying on the left side, a lubricated rubber balloon attached to a plastic 
catheter was inserted to lie in the rectal ampulla. The balloon was filled 
with 50ml of water and the patient was asked to stran and expel the 
balloon 
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Table 1 Results of lateral puborectalis division 








Pre-operative Postoperative 

Mean stated bowel frequency 1/102 days 1/9-9 days 
Median stated bowel frequency 1/8-5 days 1/7 0 days 
Prolonged intestinal transit rate 13/15 — 

(> 4/20 shapes retained at 

5 days) 
Normal intestinal transit rate 2/15 — 
‘Straining at stool 17/18 15/18 
Regular laxative use 14/18 12/18 
Paradoxical contraction or no 15/16 12/16 

change on puborectalis EMG 
Balloon expulsion positive 1/16 6/16 
Anal canal pressure 
(mean +8.d. comH,0) 

At rest 8732 95+35* 

Maximum squeeze (increment 90449 40+29t 

above resting pressure) 





Student's, t test. “ns.; t P<0-0001. EMG, electromyography 
.Puborectalis electromyography. With the patient lying on the left 


side,,a\concentric needle electrode for recording muscle activity was 
introduced in the midline 12mm posterior to the anal margin and 


directed slightly anteriorly. Recordings were made with the patient at ` 


rest and with the patient straming. 


Anal manometry. With the patient lying on the left side, a 4mm 
diameter water-filled latex balloon connected to a pressure transducer 
was used to measure the maximum anal canal pressures at rest and 
during voluntary contraction of the anal muscles A slow pull-through 
technique was used, with recordings taken every 05cm along the anal 
canal. 


Surgical technique 

With the patent in the lithotomy position, the intersphinctenc and 
transphincteric planes were defined with 1:300 000 adrenaline ın saline 
solution. A circumferential incision was made on the lateral side of the 
anus in the intersphincteric groove. The intersphincteric plane was 
developed for the whole length of the anal canal. Superficial dissection 
was carried laterally and upwards into the ischiorectal fossa until the 
whole length of the external sphincter and puborectalis were defined A 
curved artery forceps was passed over the puborectalis, care being taken 
to ensure that all the puborectalis muscle was included. The puborectalis 
and upper half of the external sphincter were then divided with a scalpel 
cutting onto the artery forceps and the muscle ends were seen to retract. 
The skin wound was closed with 3/0 chromic catgut. 

Since the initial results were disappointing, ıt was decided to produce 
further relaxation of the muscle by carrying out the -procedure 
bilaterally, initially sequentially but later at the same procedure. 

Twelve patients had a unilateral division performed, including three 
who had the operation performed on the same side twice. Three patients 
had a division performed on each side at two separate operations, and a 
further three patients had bilateral drvisions performed at one 
operation. 


Results (Table 1) 
The mean follow-up was 13-5 months (range 4-24 months). 


Symptomatic improvement 
Only four patients noted subjective improvement in their 
symptoms, usually an increased sense of well-being and a 
decreased need to strain at stool. Three of these were patients 
with idiopathic constipation and one had a megarectum, Three 
of these patients had a bilateral division, while one had a 
unilateral division. Two of the patients had increased bowel 
frequency postoperatively. Symptomatic improvement showed 
some correlation with functional testing ~ none of these patients 
could expel a balloon pre-operatively while two could 
postoperatively. All four of these patients demonstrated 
electromyographic ‘paradox’ pre-operatively and this was still 
present postoperatively in three. 

The mean bowel frequency of the entire group of patients was 


unchanged by the operation. Out of 14 patients who used 
laxatives pre-operatively, two who were symptomatically 
improved ceased using them postoperatively. One patient 
developed diarrhoea 6 months after the operation, and this was 
attributed to the previous colectomy. 


Continence 

Four patients had slight incontinence following the operation. 
This involved incontinence of mucus or infrequent urge 
incontinence; no patient had major faecal soiling. Of these four 
patients, two had a bilateral division and two had a unilateral 
division. 


Balloon expulsion 

Only one patient was able to expel the balloon pre-operatively, 
but six were able to do so postoperatively. Two of these six 
experienced symptomatic improvement. 


Electromyography 

This was measured pre- and postoperatively in 16 patients, all of 
whom demonstrated either no change in puborectalis muscle 
activity with straining or inappropriate contraction, rather than 
the normal relaxation. Four patients demonstrated appropriate 
relaxation postoperatively, of whom only one experienced 
symptomatic improvement (this patient was also able to expel a 
balloon postoperatively). 


Anal manometry 

The mean pre-operative (87+32 (s.d.) cmH,O) and 
postoperative (95435 cmH,O) resting anal canal pressures 
were not significantly different. All patients demonstrated a fall 
in the maximum voluntary contraction pressure. The mean 
maximum voluntary contraction pressure, measured as the 
increment above resting pressure, was significantly reduced 
by the operation from 90+49cmH,O pre-operatively to 
40+ 29 cmH,0 postoperatively (P<0-0001, Student’s t test). 


Discussion 

Patients with severe constipation, either of the idiopathic type 
with a normal diameter rectum, or when the rectum is enlarged, 
often demonstrate paradoxical contraction of the pelvic floor 
striated musculature dumng defaecation straining*®. An 
inability to evacuate the rectum, which can be simulated by 
failure to expel a water-filled balloon, has been attributed to this 
abnormal muscle activity ‘blocking’ the movement of rectal 
contents*"®, 

Although early reports on posterior division or resection of 
the puborectalis muscle were favourable’®!!, the patients 
appeared to be heterogeneous and had not been studied using 
electromyographic or other physiological techniques. 
Subsequent experience with posterior division ın patients with 
severe idiopathic constipation who demonstrated pelvic floor 
abnormalities has been disappointing”’*. This poor result 
might have been due to persistence of external sphincter muscle 
activity, or perhaps due to extensive lateral attachment of the 
puborectalis muscle to the rectal wall. For these reasons, plus 
the fact that lateral internal sphincterotomy appears more 
efficacious than posterior sphincterotomy in the treatment of 
chronic anal fissures®, we decided to perform lateral division of 
the puborectalis muscle and upper half of the external sphincter. 

The criteria for the success or failure of this operation 
depended on the patient’s opinion of the result. It was often hard 
to define whether this was more influenced by infrequent bowel 
actions, the need to strain, or the need to take laxatives. Detailed 
questioning showed no consistent pattern in this regard. 

Only four of 18 patients expressed satisfaction with the results 
of the operation. In these four patients, improvement correlated 
with a newly acquired ability to expel a balloon from the rectum 
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in two cases. In two of these four improved patients the bowel 
frequency was increased, and in the other two the need to strain 
at stool was reduced. Conversely, four other patients developed 
an ability to expel a water-filled balloon without symptomatic 
improvement. Three of the four improved patients were among 
the six who had bilateral divisions. It is perhaps not surprising 
that there was no consistent change in paradoxical contraction 
of the puborectalis as the operation was designed to weaken the 
muscle but not alter its function. 

The evidence for the aetiological importance of abnormal 
pelvic floor activity in constipation is contradictory. The lack of 
improvement in these patients occurred despite a significant 
decrease in the maximum anal contraction pressure following 
surgery. Paradoxical pelvic floor contraction has been observed 
in patients with other anorectal disorders unaccompanied by 
constipation, and even some normal subjects*?. Some 
constipated patients are unable to evacuate a balloon from the 
rectum, despite appropriate pelvic floor relaxation. The 
anorectal angle, observed during evacuation proctography and 
thought to relate to puborectalis activity, has also been studied 
in patients with severe constipation’*: no significant 
difference has been found between controls and patients in the 
anorectal angle at rest or during evacuation. The inability to 
expel a balloon, contrast medium or saline from the rectum may 
be a reflection of an inability to co-ordinate rectal expulsion, 
independent of puborectalis and external sphincter function. On 
the other hand, biofeedback conditioning aimed at pelvic floor 
relaxation has been used successfully to treat patients with 
severe constipation’, 

The ability to expel a balloon from the rectum should be 
regarded as a useful test in severe constipation, but one whose 
mechanism is different from normal defaecation. Similarly, 
electromyographic abnormalities of the pelvic floor are 
common in severe constipation, but may not be aetiologically 
important. In this study, and in a study of pelvic floor 
abnormalities in patients undergoing total colectomy for severe 
constipation!®, these tests have proved to be of limited 
usefulness in selecting patients for a particular operation or 
predicting the outcome of surgery. 

Many of the patients included in this study had slow 
intestinal transit. In most, the accumulation of radio-opaque 
shapes occurred in the left colon or rectosigmoid. Some groups 
have attributed this left-sided accumulation of shapes to outlet 
obstruction!?+8, but there is increasing evidence that a colonic 
disorder is also present. Silver staining of the colonic myenteric 
plexus in resected specimens from these patients shows 
morphological changes!®. Dynamic studies in which the right 
colon is stimulated and transit monitored using radioisotope 
show abnormal motor response in severely constipated 
patients?°. 

The surgical treatment of severe constipation remains 
controversial. Colectomy with ileorectal anastomosis is 
accompanied by considerable side-effects, with many patients 
experiencing diarrhoea, recurrent constipation or persistent 
abdominal pain!®. Anorectal myectomy may be useful in some 
patients!”-?!, but the selection criteria are not well established. 
Improved surgical therapy of these conditions in the future will 
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depend on a greater understanding of the physiological 
abnormality, in particular the contribution of any colonic, rectal 
and anal disorder. 
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The task of a statistical referee 


The results are presented of an audit of the statistical standard of papers 
published in The British Journal of Surgery. A number of deficiencies are 
highlighted, many of which stem from an over-emphasis on statistical 
significance at the expense of any assessment of the clinical relevance of 
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In recent years there has been increasing recognition of the need 
to improve the standard of statistical methodology used in 
medical research. A number of reviews of leading medical 
journals’ * have shown a consistent pattern, with some 
S50 percent of published papers containing identifiable 
statistical errors, of which around 50 per cent are classified as 
‘serious’. 

The implications of inadequate statistical analysis are 
enormous, with some treatments erroneously being ‘proved’ to 
be effective, and with other promising treatments being written 
off early in their development. Altman*® even argues that the 
widespread abuse of statistical methodology 1s a serious ethical 
issue: with subjects being put at risk or inconvenienced for no 
benefit, with resources having been diverted from more 
worthwhile use, with patients subsequently receiving an inferior 
treatment, and entire future paths of research being misdirected. 

Many journals have responded to such reports by recruiting 
statistical referees, and before the adoption of such a policy, the 
Editorial Committee of The British Journal of Surgery 
commussianed an audit of the statistical standard of papers 
published in the Journal. This paper is based upon the findings 
of that audit and, as well as highlighting common statistical 
problems, ıt attempts to offer advice on how to avoid the pitfalls. 

The audit was based upon three consecutive issues of the 
Journal, namely January to March 1987. In these issues I 
identified a total of 28 papers which made use of formal 
statistical methods, and I read each of these papers as if I were 
refereeing a manuscript submitted for publication. This review 
uncovered a large number of statistical flaws, which have been 
grouped together under the broad headings of design, 
presentation, analysis and interpretation. 


Problems of design 


It is at the design stage that a statistician has the greatest 
potential to contribute to the ultimate success of a research 
project. In my own experience, and in that of many of my 
statistical colleagues, it happens all too rarely that statistical 
advice is sought at this stage. Rather it is more common to be 
approached by an investigator who has completed a large data 
collection exercise, and who is seeking a liberal sprinkling of P 
values to render the study suitable for publication. Indeed the 
first contact is often made after the paper is returned by a journal 
with various statistical criticisms, and the statistician is expected 
to perform a salvage job on a study which more likely than not 
suffers from a fundamental design problem which not even the 
most sophisticated of analyses can overcome. 

In fairness to investigators I should also point out that I have 
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research findings. The flaws in the design of published studies, and in 
particular the many instances of inadequate sample sizes, emphasize that 
statistical input should be sought at the beginning of a research project 
rather than at the end. 

Keywords: Surgical studies, statistics, audit 


spoken to many clinicians who have consulted a statistician for 
advice and who have found the experience less than 
enlightening. Statisticians are very conscious of the difficulty of 
communicating statistical ideas to workers in other disciplines, 
and when approached ‘cold’ about a problem in a field about 
which the statistician has no background knowledge it is 
unrealistic to expect him to be able to offer appropriate advice. 
Rather, for a clinical research group undertaking a substantial 
programme of research it would be more appropriate to take a 
longer term view and to seek to develop a working relationship 
with a statistician who 1s prepared both to take an interest in 
their field and also to make the effort to understand the 
background and terminology of the area. It is far more 
stimulating for the statistician to be involved at this level, and 
provides an opportunity to give constructive advice. 


The aims of the study 

Usually the first role of the statistician is to force the investigator 
to specify the exact aim of the project. It is surprising that 
projects reach the stage of being published, yet the question 
being addressed is unclear. A basic principle of statistics is that 
one should design an experiment to test a single pre-specified 
hypothesis, and much of the controversy which surrounds the 
publication of major trials stems from the difficulty of 
interpreting the results of multiple post hoc analyses. To take too 
extreme a stand on this point 1s to deny the vital role which 
serendipity has played throughout the history of medical 
research, but it must be recognized that there are different 
degrees of quality of evidence. A single test of a pre-specified 
hypothesis carries far more weight than an ‘interesting’ post hoc 
subgroup analysis. 

One can point to examples of this problem in most medical 
journals, but examples from the issues of The British Journal of 
Surgery which I reviewed can be found in Francis and Judson® 
and Terry et al.’. Both of these papers present the results of a 
large number of significance tests, and it is difficult to extract a 
clear message from either paper. 


The size of the study 

Once an investigator has specified the main question to be 
addressed it is possible for the statistician to advise on the size of 
study required. The approach is rather convoluted but, given a 
hypothesized treatment benefit, it is possible to determine how 
many subjects should be studied to have a certain probability 
(say 80 per cent) of the study being significant at a specified level 
(say P<0-05), if the hypothesized treatment benefit actually 
exists. The results of these calculations can be surprising, 
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especially if the study endpoint is a discrete event such as death, 
or the development of a deep vein thrombosis (DVT). For 
example, if one was investigating a prophylactic therapy which 
was intended to reduce the incidence of DVT in a group of 
patients where it was known that without prophylams the 
incidence was around 20 per cent, then one might hypothesize 
reducing this to 10 per cent. To be 80 per cent certain of being 
able to demonstrate this difference by achieving P<0-05, should 
such a treatment benefit indeed exist, a study of two groups of 
200 patients, i.e. a total of 400 patients would be required. With 
this number of patients being required to demonstrate a 
strikingly effective treatment which prevents one DVT in two, it 
can be seen that an enormous study would be required to 
demonstrate smaller reductions, say from 20percent to 
15 per cent, which could still be of great clinical relevance. Such 
arguments are a powerful counter to the attitude that if] cannot 
demonstrate a clear benefit in my study of 50 patients then the 
benefit must be so small as to be of no importance’. 

From such considerations it can be seen that many of the 
small studies of rare complications which are frequently 
undertaken by surgeons (and others!) are essentially a waste of 
time. They will almost inevitably fail to show a ‘significant’ 
benefit and, worse, they tend to be reported as ‘proving’ a lack 
of efficacy whereas in fact they could easily conceal differences of 
enormous clinical relevance. 

The calculations performed to estimate the required sample 
size for a study are known as power calculations, the power 
being the probability of the result being significant should the 
postulated treatment difference indeed exist. It was 
disappointing to find that not one of the studies in the three 
issues of The British Journal of Surgery which I reviewed made 
any reference to a power calculation, and there were numerous 
examples of studies where the sample size was so small that in 
effect they conveyed no information. For example, Dixon et al.® 
presented a survival curve based on 15 patients, only 3 of whom 
died during the study, and Francis and Judson® presented the 
results of a study of recurrence in 87 patients with colonic or 
rectal cancer, Only 28 recurrences were observed during the 
study, and by the time the patients were divided into subgroups 
on the basis of stage and tumour location, the groups were far 
too small to allow useful conclusions to be drawn. 

In part this problem stems from an over-emphasis on the use 
of P values. Given only the P value from a negative study there 
is no way of distinguishing between a large, powerful study 
which demonstrates that two treatments are effectively 
equivalent, and a small study which 1s negative through lack of 
data. A far superior method of presenting the results of a study, 
and especially a negative study, is to use confidence 
intervals?'!°. The British Medical Journal in particular has given 
a lead by insisting that confidence intervals should always be 
presented where they are appropriate!!, and a number of other 
journals are beginning to follow this lead. 


The control of bias 


' A fundamental aspect of design is the control of bias. In 


comparing the outcome of two treatment groups one faces two 
sources of error. The first source is random variability and arises 
from the fact that only a finite number of subjects can be studied. 
If a study was repeated under ‘identical conditions’ then the 
results obtained would not agree exactly with those of the first 
study. This in theory (if not ın practice) 1s not a serious problem, 
because the error can be quantified — indeed this is precisely 
what a significance test or confidence interval is doing — and 


' moreover the error can be reduced to any desired level by the 


simple(!) expedient of recruiting sufficient subjects. A second 
source of error in a comparison is bias, which stems from 
systematic differences between the study groups. This is 
potentially far more serious than random variability in that it 
cannot be quantified and is not reduced by increasing the size of 


a study. 


An example of such a bias occurs in Kissen and Kark!*. Ina 


"` Br. J. Surg., Vol. 75, No. 7, July 1988 


The task of a statistical referee: G. D. Murray 


study of nipple preservation during mastectomy, the authors 
studied prospectively 60 consecutive women undergoing 
mastectomy. Twenty women had their nipple preserved, and 
these women were compared with the 40 women in whom the 
nipple was removed. The aim was to compare recurrence rates, 
but it 1s impossible to infer from such a study that mpple 
preservation does not carry an excess risk of recurrence. The 
reason is that the indications for nipple preservation (small 
tumour, etc.) were themselves markers of good prognosis, and 
so there were systematic differences between the study groups. 
The number of recurrences was too small to draw any firm 
conclusions, but if anything I would take the fact that the 
recurrence rate in the nipple preserved group was similar to that 
in the other group as evidence that nipple preservation did carry 
an increased risk of recurrence in what should be a good 
prognosis group. 

A more subtle example of such a bias occurs in Dowle et 
al.'?, where the authors examined the effects of introducing a 
breast self-examination education programme. In their Figure 1 
they compared the time from diagnosis to death in a group of 
319 women diagnosed before the introduction of the 
programme with a group of 319 women diagnosed 
subsequently. One of several problems with this comparison 
was that the entire point of the programme was to allow early 
diagnosis, and so any benefit seen in terms of a prolongation of 
the time from diagnosis to death could be explained entirely by 
the effect of making earlier diagnoses. It is impossible with such 
an approach to establish a benefit in terms of survival following 
the development of the disease, which is what actually matters. 
Indeed being the Devil’s advocate, one could even foresee a 
situation where the programme by leading to earlier diagnosis 
would allow an early and harmful intervention by the clinicians, 
hastening the woman’s death but prolonging the time from 
diagnosis to death. The authors’ analysis would ‘prove’ the 
efficacy of such an approach! 

The single most useful tool which statisticians have devised 
for controlling bias is randomization. Properly executed, this 
procedure generates two study groups which only differ through 
random variability, and as long as no bias is then introduced 
related to the administration of the treatment and the 
assessment of response to treatment, a randomized controlled 
trial can yield very convincing evidence on the relative merits of 
two competing treatments. One point to be aware of, however, 
1s the fact that some statisticians have defended randomization 
so vigorously that it has rather taken on an aura which gives 
respectability to poorly designed, poorly executed and poorly 
analysed studies, just because they are randomized. There is 
ample scope for bias in randomized studies as well as non- 
randomized studies, and this is another area where the advice of 
an experienced statistician can be invaluable. 


Problems of presentation 


Presentation can be broken down in turn into two areas: 
presentation of data and presentation of the results of a 
statistical analysis. Given unlimited journal space, the best way 
to present data is through a well chosen graphical display, and 
in general I thought that articles ın the British Journal of 
Surgery made excellent use of such displays. Giving numerical 
summaries of data can be more difficult, and the usual practice is 
to present means and standard deviations for everything m 
sight. The mean and, in particular, the standard deviation, are 
only useful summaries when the data are symmetrically 
distributed. Many variables encountered in medicine are 
skewed, with all of the ‘abnormal’ values lying to one side of the 
distribution. For example, in the article by Horgan et al.'*, 
Figure 2 clearly shows that means and s.e.m.s are not 
appropriate summary statistics. With such data it is far better to 
quote the median and the range or interquartile range. 

A related point is that s.d. and s.e.m. are often confused, or 
else no explanation 1s given as to which is being used. Simpson et 
al.'5, for example, stated that Table 1 gives s.d.s. but almost 
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certainly they are s.e.m.s, and Harju and Isolauri*® gave no 
indication of what is meant by the ubiquitous ‘+’ symbol. Here 
again the British Medical Journal has given a lead'’ in 
discouraging use of the ‘+’ symbol and suggesting instead that 
means should be presented as ‘14-2 (s.e.m. 1-9)’ or ‘14-2 (s.d. 
TAY. 

In presenting derived quantities such as means and s.d.s 
there is a tendency to quote more significant figures than is 
justified. Whether this is unthinking or ts to give a spurious 
impression of precision is unclear, but in Kissen and Kark!? we 
are told that the mean tumour diameter was 39-88 mm, and 
Dennison et al.’® report t=9+2248, P> (sic) 0-0001, when all 
that really matters is the fact that the t statistic exceeds 2! 

In presenting the results of an analysis there was a very 
marked tendency to quote P values as if they were descriptive 
statistics. Many of the summaries in particular quote only P 
values. In Dowle et al? the most interesting finding 1s reported 
as ‘there has been a significant reduction in the size at 
presentation of operable tumours (P<0-01)’. So what?’ one 
might well respond. It would be far better to know that there 
was (say) a 28 percent reduction, and the significance or 
otherwise of this finding could be conveyed via a confidence 
interval. In general the advice is very simple—describe the 
results ın terms of a number which has a clear clinical 
interpretation rather than a P value which in isolation is 
meaningless. 


Problems of analysis 


As is common in all such reviews of medical journals, there were 
many examples of inappropriate statistical analyses. Often the 
problem was simply that the methods were not described 
adequately’® 1819 which makes it rather difficult to assess their 
validity! Indeed Simpson et al.'* claim P<0-05 without even 
presenting the data or the statistical methods used. 

At a fairly basic level there were examples of simple 
computational errors and there were also examples of 
inappropriate tests with, for example, t tests being used where 
the distributions were very skewed or where the standard 
deviations of the two groups differed substantially’. 

A more subtle but far more serious error is to treat related 
measurements as if they are independent. Matthews et al.?° for 
example analysed proliferation mdices derived from tissue 
samples, but in several cases more than one sample was taken 
from the same individual. Such data require very sophisticated 
analysis, and to apply a Mann-Whitney test as was done is a 
very serious error which can generate spuriously significant 
findings. 

Another common problem is the (mis)use of multiple tests. 
This can arise in many ways, including when more than two 
treatment groups are studied?', when more than one endpoint is 
analysed??, when subgroups are compared®, and where the 
same measurements are made repeatedly through time on the 
same individuals?*?*, For each of these situations there 1s 
appropriate statistical methodology which can be applied, but 
these methods were almost totally ignored in the articles 
reviewed. Their neglect is again a serious problem because to 
fail to adjust for the multiple comparisons generates spuriously 
significant results. It is beyond the scope of this article to 
describe valid methods of analysing such data, but it is worth 
pointing out that the key to success is to have, a priori, a very 
clear idea of the aim(s) of the study, and, of course, to enlist 
statistical help at an early stage. 


Problems of interpretation 


Clearly all of the problems discussed so far can result in 
misleading conclusions being drawn from a study. But even 
when there are no problems of design or analysis there is still 
scope to draw erroneous conclusions. Largely these problems 
stem from an over-emphasis on P values, when instead there 


should be more emphasis on estimation and on describing 
results ın terms of immediate clinical relevance. 

The most common error is to regard a non-significant result 
as proving that two groups are identical. This is not the correct 
interpretation of a negative finding, which corresponds to the 
Scottish legal verdict of not proven. One example from the many 
which I could have given occurs in Kairaluoma et al.?> where 
two 5-year survival rates were compared, and since there is no 
significant difference it is concluded that the rates are indeed 
equal. However, the rates being compared were 25 per cent and 
58 per cent respectively, and the non-significant result merely 
highlighted the inadequate sample size. Clearly there might be 
no difference or there might be an enormous difference, and the 
data were insufficient to distinguish between these possibilities. 
If the results had been presented using a confidence interval then 
it would have been clear that ‘the data were inadequate, and the 
error of interpretation could have been avoided. 

Although less common, it is possible for a significant result to 
be interpreted erroneously as being clinically relevant. This can 
happen in screening studies where, because of the enormous 
sample sizes employed, very small differences of no clinical 
relevance can be statistically significant. Some of the results of 
Leinster et al.?° are heading in this direction, with rather modest 
differences being highly significant statistically. 

A more serious error in the interpretation of a significant 
finding can occur in the assessment of diagnostic or screening 
procedures. Matthews et al?’ demonstrated significant 
differences in the median ‘proliferation index’ between control 
patients and patients with neoplasms, but the populations 
overlapped to such an extent that the index would have little 
diagnostic value. The vast majority of the patients’ proliferation 
indices lay within the normal range of the contro! patients. 


Discussion 


It is difficult to give an objective assessment of the validity of a 
statistical analysis. Rather like medicine, statistics is an art, and 
there is rarely a unique correct approach. Rather judgement is 
necessary to select one of a number of possible analyses, each 
with ther own advantages and limitations. In my review I 
encountered many analyses which I would have tackled 
differently, but where in my judgement the analysis as presented 
was perfectly acceptable. In writing this article I have attempted 
to confine my criticisms to points where I believe that the vast 
majority of statisticians would agree that the approach adopted 
was not acceptable, and indeed many statisticians would 
probably take a harder line than I have. My statistical 
philosophy leans towards being a realist rather than a purist, 
and my research interests lie in the area of how to obtain the 
least biased results possible in areas where perhaps for ethical or 
practical reasons randomization is not possible, or where 
missing data abound. 

As an indication of how serious I consider the errors 
encountered in reviewing the three issues of The British Journal 
of Surgery, I took my refereeing exercise to its logical conclusion 
and made recommendations on their suitability for publication. 
Of the 28 papers reviewed, I would have rejected 4 (14 per cent) 
outright and for a further 7 (25 per cent) my recommendation 
would have been that the authors were invited to resubmit their 
manuscripts after substantial revision of the statistical analyses. 
Eleven (39 per cent) others I would have accepted subject to 
minor cosmetic alterations, many of which could have been 
made at the editing stage, and there were only 6 (21 per cent) 
which I considered to need no modification. This of course, is a 
retrospective, uncontrolled, and highly subjective study; which 
by my own criteria I would probably reject outright! However, I 
do believe that it deserves careful consideration. 
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Intravenous digital subtraction 
angiography and Duplex scanning 
in the detection of late human 
umbilical vein degeneration* 


To define the exact incidence of late degeneration, 32 patients underwent 
intravenous digital subtraction angiography (IVDSA) and/or a Duplex 
scan more than 3 years after human umbilical vein (HUV) grafting. 
IVDSA (n=26) showed a 23 per cent aneurysmal degeneration rate 
which increased to 40 per cent with Duplex scanning (n= 25). Although 
the differences obtained in those patients receiving both examinations 
(n= 19) were statistically not significant, Duplex scanning appeared to be 
more sensitive, demonstrating two additional cases of aneurysmal 
degeneration not detected by IVDSA. Since, moreover, Duplex scanning 
proved able to detect anastomotic stenosis, it appears to be the 
examination of choice in long-term follow-up of the HUV graft. Despite 
this relatively high degeneration rate, the authors consider continued use 
of the HUV graft in selected patients to be justified, especially when the 
long-term patency rates, the available alternatives, and the less 
favourable long-term survival after femoropopliteal reconstruction are 
taken into consideration. 


Keywords: Femoropopliteal reconstruction, aneurysm, angiography, arterial prosthesis, Duplex 
scan, atherosclerosis 


Soon after its introduction in 1975, the human umbilical vein 
(HUV) graft (Biograft®, Meadox Medicals Inc., Oakland, New 
Jersey, USA) became one of the most popular prostheses for 
lower limb revascularization. Acceptable patency rates have 
been reported by several authors’~*. Although this biological 
graft was protected with a Dacron (EI. Dupont de Nemour 
Inc.) mesh, Giordano and Keshihian® reported the first cases of 
late aneurysm formation. Since then several reports have 
appeared, but the exact incidence and the relative value of 
angiography and Duplex scanning m detecting these 
complications are still under discussion. The purpose of this 
report is to define the exact incidence of aneurysmal 
degeneration and to compare the relative value of angiography 
and Duplex scanning during late follow-up of patients with 
HUV grafts. 


Patients and methods 


From 1978 until the end of 1986 the HUV graft was used ın our 
department for 156 femoropopliteal and 48 femorotibial 
reconstructions. During follow-up, clinical examination revealed only 
four cases of aneurysmal degeneration, all occurring more than 3 years 
after graft mmplantation. However, all of the femoropopliteal and 
62 per cent of the femorotibial grafts were placed in deep anatomical 
positions and were not readily available for clinical examination over 
their entire length. Moreover, after studying the reports of Hasson et al ê 
and Karkow et al’, the actual incidence of late degeneration was 
suspected to be much higher Therefore rt was decided to re-evaluate all 
patients surviving with a patent graft for more than 3 years by means of 
intravenous digital subtraction angiography ([VDSA) and/or Duplex 
scanning. Of 44 patients available at the time of the study, 32 
(73 per cent) agreed to co-operate. The mean follow-up of this series was 
574 months (range 37-100 months) IVDSA was performed in 26 
patients and Duplex scanning in 25 reconstructions; 19 patients received 
both examinations, allowing comparison of both methods. 
Angiography and Duplex scanning were performed independently. 
Results were analysed in a blind fashion by two of the authors, taking 
only the most severe classification into consideration ITVDSA studies 
were performed with Angiotron or Digitron equipment (Siemens, 
Erlangen, FRG). Injection of contrast medium was performed 
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via a S French pigtail catheter advanced in the nght atrum 
Angiographic changes were graded accordingly to Hasson et al.» 


Q=smooth luminal surface, no evidence of dilatation; 

1=munimal wail wregularity without dilatation; 

2= moderate wall irregularity, with dilatation and/or ulceration, 
3= fusiform dilatation/ectasia with saccular or fusiform aneurysms 


For Duplex scanning the method described by Karkow et al.” was 
followed, using an Acuson 128 (Mountain View, California, USA) 
scanner with a 5 MHz linear probe and dividing the lower extremity into 
different zones. Here also a graft was considered aneurysmal if its lumen 
was equal to or greater than 9mm and/or if the outer diameter was 
enlarged by 50 per cent (equal to or greater than 13-5mm). 
Furthermore, degenerative changes were subdivided into localized 
mudshaft aneurysms, diffuse aneurysmal dilatation or anastomotic 
aneurysms 


Results 


Duplex scanning was performed ın 25 patients (mean follow-up 
57-5 months; range 37-100 months) and aneurysmal changes 
were seen in 10 (40 per cent). Localized midshaft aneurysms 
were found ın five grafts, three patients presented a diffuse 
aneurysmal dilatation in combination with localized aneurysms 
while anastomotic aneurysms were detected ın another two 
reconstructions (Figure 1). Multiple aneurysms were seen in 
four grafts with a maximum of five aneurysms in one graft 4 
years postoperatively. For a total of 16 midshaft aneurysms, 12 
were of the fusiform and 4 of the saccular type. The outer 
diameter of the aneurysms ranged from 14-2 mm to 27-8 mm 
with a mean of 18 mm. Apart from these degenerative changes, 
Duplex scanning also showed a significant anastomotic stenosis 
in three patients (12 per cent). 

IVDSA performed ın 26 patients (mean follow-up 58-7 
months; range 37-100 months) showed frank aneurysmal 
degeneration in six reconstructions (23 per cent, Figure 2). 
The majority of the patients (50 per cent) presented with pre- 
aneurysmal (grade 2) changes, while only one graft proved to be 
completely normal (Table 1). Apart from an anastomotic 
aneurysm in one patient, an unsuspected anastomotic stenosis 
was found ın four reconstructions (15 per cent). 





0007--1323/88/070668-03$3 00 G 1988 Butterworth & Co (Publishers) Ltd 


Angiography and Duplex scanning in HUV degeneration: A. Nevelsteen et al 


A comparison of angiography and Dupk 
possible in 19 patients (mean follow-up 59-9 mont! 
100 months). As shown in Table 2, the results 
completely for those grafts angiographically classifi 
0, 1 or 3. In two patients with grade 2 angiogra 
Duplex scanning showed a more pronour 
degeneration. However, it concerned ane 
internal diameter of respectively 9-2 and 9:8 m 
obtained with angiography or Duplex scanr 
significantly different (P=0-25). Anaston 
angiographically demonstrated in three patients of 
was also confirmed in all cases by Duplex scant 


Discussion 


Biodegradation has been recognized for severa 
bête noire of the long-term function 
prosthesis of biological origin®-’. Aneurysm 
glutaraldehyde-stabilized HUV graft was first 
Giordano and Keshihian*. Additional 
described*:!°''?, but the reported incidence h: 
below 5 per cent. However, it soon became appa 
preliminary reports were too optimistic since, f 
related the incidence of aneurysm formation to 
of grafts inserted. By relating the number of an 
number of grafts at follow-up at different periods. t 
already sharply increases to as much as 45 per cent i1 fi 
patent 4 years after implantation’. Secondly 
previous reports rely only on clinical signs. wh 
be poor discriminators for aneurysm detection. W 
examination we were able to detect only four aneu 
series of 204 grafts, an incidence of 2 per cent, but 
to 8-3 per cent when related to the number of graft 
after 3 years (n=48) 

In 1986, Boontje’* published an angiogray 
study on 217 HUV grafts. He discovered diffuse 
biodegradation in 46 per cent of the grafts stil 
years. Later on, Hasson et al.” reported on a set fi4HI 
grafts implanted for more than 2 ye: 
aneurysmal degeneration rate of 57 per cent (so-called grai 
changes). Pre-aneurysmal (grade 2) changes were s i 
grafts and by serial follow-up these authors we 
demonstrate progression from grade 2 to grade 3 
By IVDSA and with a minimum follow-up of 
arrived at a 23 per cent incidence of frank 
degeneration. However, combining grade ne 
changes, our 73 per cent incidence of biodegradatior 
well with the 79 per cent reported by Hasson et 
mentioned, however. that we only included th 
available for follow-up after 3 years 








Figure 1 Duplex scan of human umbilical vein graft with a normal 
appearance, b localized midshaft aneurysm, ¢ diffuse aneurysmal dilatation 


Table 1 Angiographic classification of chang 





Angiographic grade 
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atom 





Table 2 Comparison between angiography and Duy 











Angiography Du 
Angiographic 
grade n Normal” 
0 l | 
l 4 
2 9 
3 5 
Figure 2 Intravenous digital subtraction angiography 4 years 
postoperatively showing aneurysmal degeneration * No aneurysmal changes on Duplex sear 
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Figure 3 Anastomotic stenosis, 39 months postoperatively, as demonstrated by a intravenous digital subtraction angiography and confirmed by b Duplex 


scanning 


Recently, Karkow er al,’ described Duplex scanning of 64 
HUV grafts. With a minimum follow-up of 3 years, they noted 
aneurysmal degeneration in 46:8 percent of the cases. On 
theoretical grounds they also stated that Duplex scanning 
should be preferred to angiography for detecting aneurysmal 
degeneration, Although the differences were not statistically 
significant, Duplex scanning proved to be more accurate on two 
occasions in our series. Furthermore, aneurysm formation may 
angiographically be underestimated due to internal thrombus 
formation. Duplex scanning, on the other hand, provides the 
exact size of the aneurysm. Moreover, it is less invasive than 
IVDSA and its capability of detecting stenotic lesions makes it 
the preferred method of follow-up for patients witha HUV graft. 

Although the presented and previously reported 
degeneration rates of the HUV graft seem dramatic, we feel that 
these results should be interpreted with care. The value of the 
graft has to be weighed against that of other available 
prostheses. As has been reported by others’*'°, patency rates 
achieved in our patients remain second only to those obtained 
with the saphenous vein. Secondly, due to late occlusion and 
patient mortality. in our series of 204 grafts less than 25 per cent 
survived at 3 years and only 11 per cent at 5 years or more. So, if 
biodegradation creates a problem, it will do so in only a small 
minority of patients. Thirdly, the importance of degenerative 
changes in long-term patency has not been established. 
On the contrary, continued patency has been reported in 
aneurysmal grafts and lesser degrees of degeneration do not 
seem to compromise long-term function ”*'?. In this series also, 
now with a mean follow-up of 6 months since IVDSA and 
including 16 aneurysms with a maximum size of 27:8 mm, we 
have seen no complications, although no operative procedures 
for degenerative disease have been performed. Finally it has 
been proved that most cases of late degeneration are due to 
insufficient strength of the surrounding Dacron mesh. Recently, 
the manufacturer has covered the graft with a new mesh which is 
12 times stronger than the old. In combination with a 
modification of the tanning procedure it is hoped that resistance 
against degradation will improve. So, in conclusion, we feel that 
continued use of the HUV grafts is justified provided that these 
reconstructions are reserved for patients with advanced 
ischaemia and that regular control studies (preferably by 
Duplex scanning) can be performed. 
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Effects of autologous mesothelial 
cell seeding on prostacyclin 
production within Dacron” 
arterial prostheses 


Canine abdominal aortas have been replaced with Dacron" arterial 
prostheses to assess the effects of mesothelial cell seeding on grafi 
prostacyclin and thromboxane A, release. At both 2 weeks and 6 weeks 
after surgery, three seeded and two unseeded contro! grafts were 
examined for prostacyclin release. In addition, thromboxane release 
was assessed in one seeded and one unseeded graft. Sections of aorta 
and graft were removed and incubated in PBS containing either 10 jim 
calcium ionophore A23187 or 20 um arachidonic acid. The incubation 
mixture was sub-sampled at 5 min intervals over a 20 min period to 
assess the progressive release of prostacyclin and thromboxane A > using 
a radioimmunoassay for 6-keto-prostaglandin F,, and thromboxane B, 
respectively. In seeded grafts, 6-keto-prostaglandin F,, release averaged 
15 per cent compared with aorta at 2 weeks and 45 per cent compared 
with aorta at 6 weeks. By contrast, release jrom unseeded grafis was 
undetectable at 2 weeks; however, by 6 weeks there was some release 
amounting to 15 per cent compared with aorta. There was a statisticall F 
significant increase in the release of 6-keto-prostaglandin F., from 
mesothelial cell seeded grafts at 6 weeks compared with unseeded grafts 
(P<0:01). Thromboxane release from the graft sections was variable 
and unrelated to whether the grafts had been seeded or not. These 
preliminary results, showing that grafts seeded with autologous 
peritoneal mesothelial cells release more prostacyclin than unseeded 
grafts, further highlight the role of the mesothelial cell as an alternative 
to the endothelial cell for improving the patency of arterial Daeron 
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When Dacron prostheses are used in the reconstruction of 
small-bore vessels, failure frequently results because the luminal 
surface is thrombogenic. Thrombus formation and re-occlusion 
occur because, in man, arterial grafts do not become lined with 
endothelial cells’. Even if the graft survives the initial period 
of implantation and ‘healing’, failure can still result from 
additional factors such as atherosclerosis within the graft’. 

The technique of endothelial cell seeding of Dacron (E.I 
Dupont de Nemour, Inc.) grafts before implantation, using cells 
from a variety of sources, has been extensively investigated and 
results in an enhanced endothelial lining?*, However, as has 
been pointed out by Clarke et al., although endothelial cell 
seeding represents a significant innovation, clinical application 
is difficult because autologous vascular endothelium is not 
readily available at the time of surgery. 

More recently, attention has turned to the mesothelial cell 
as a possible alternative for seeding arterial prostheses. Visceral 
mesothelial cells have been shown to support blood flow®. 
Furthermore, mesothelial cells can easily be harvested from 
omental tissue and these cells, when cultured in vitro, support 
blood flow’. These studies demonstrate that the more readily 
available mesothelial cell holds promise as a substitute for 
endothelial cells, in the role of seeding arterial grafts. Further 
support for this concept was obtained in a study in dogs, in 
which the mesothelial cell seeding of Dacron grafts at the time 
of implantation resulted in significant coverage of the luminal 
surface by 4 weeks°. 

The non-thrombogenicity of the endothelium has been 
attributed in part to the fact that it releases prostacyclin ( PGI,), 
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prostheses in the early postoperative days. 
Keywords: Mesothelium, prostacyclin, arterial prostheses 


the most potent natural inhibitor of in vitro platelet aggregation 
yet isolated®?. Mesothelial cells also release PGI, and there is 
evidence to suggest that, in vitro at least, they may produce 
more than endothelial cells*®. 

Endothelium also releases small amounts of thromboxane 
A, (TXA,)'', which potentiates platelet aggregation and it has 
been reported that increased release of TXA, and decreased 
release of PGI, are associated with loss of endothelial 
thromboresistance!. 

The purpose of this paper is to report our preli 
findings on the effect of mesothelial cell seeding on PC) 
TXA, release by the pseudo-intima of arterial grafts. 
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Materials and methods 


Surgery and graft seeding 

The surgical procedure and mesothelial cell harvesting wer 
out essentially as previously described*-’. The dogs were 
and intubated. The abdomen was opened and at this 
receiving mesothelial cell-seeded grafts, a piece of omentum was 
removed and placed in 20ml collagenase solution i per cent 
collagenase in phosphate buffered saline (PRS). After 20 min 
incubation at 37°C, the tissue was removed from the : 
solution. The cell suspension was pelleted by centrifuga 
rev/min for 5 min and resuspended in PBS. This washing p 
was repeated twice; after the final centrifugation. the c 
resuspended in 2ml PBS. Meanwhile. sections of Dact 
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(Vascutek Ltd, UK) were selected for pre-clotting. The prostheses were 
flushed with 10 mi autologous blood until it clotted. This process was 
repeated and in those dogs receiving seeded prostheses, the aliquots of 
blood contained 1 m! mesothelial cell suspension. Finally, both seeded 
and unseeded grafts were flushed with blood containing 10 000 units 
heparin. The grafts were inserted below the renal artery and above the 
bifurcation of the iliac arteries. Circulation was restored and the dogs 
were allowed to recover. 

In this series of experiments, six mongrel dogs received Dacron 
arterial prostheses that had been seeded with mesothelial cells; a control 
group of four dogs received unseeded grafts. At both 2 weeks and 
6 weeks postoperatively, three dogs with implanted seeded grafts and 
two control dogs were killed and samples of graft and adjacent aorta 
were taken to assess PGI, release. Thromboxane A, release was 
assessed in one seeded and one unseeded graft and adjacent aorta at 
2 and 6 weeks after implantation. All the grafts used in these studies 
were patent at the time of removal from the animal. 


Prostacyclin and thromboxane assays 

Prostacyclin is an unstable arachidonic acid metabolite with a half-life 
of less than 12min at pH 7-4. It is rapidly hydrolysed to form 
6-keto-prostaglandin F,, (6k-PGF,,), which is a relatively stable 
metabolite. Prostacyclin release has been assessed using a radio- 
immunoassay for 6k-PGF,,, as previously described! ?. 

Thromboxane A, is even less stable than prostacyclin, with a half-life 
of about 30s at pH 7-4. It is rapidly converted into thromboxane B, 
and levels of this stable metabolite have been measured using a 
radioimmunoassay, to assess release of thromboxane A). 

Sections from the mid-portion of the grafts and sections of aorta 
at least 2 cm from the anastomosis were removed as quickly as possible 
after exposure of the abdominal cavity. The sections were rinsed in 
warm PBS, trimmed of external tissue and cut open longitudinally. 
The sections were then placed in a fresh 3 ml aliquot of PBS containing 
either 10M calcium ionophore A23187 (Sigma) or 20 uM arachidonic 
acid (Sigma). The sections were incubated on a rocking platform and at 
5,10, 15 and 20min, 150 yl aliquots were removed from the incubation 
mixture, placed on ice then frozen at — 20°C for radioimmunoassay at a 
later date. After 20 min the sections were removed from the incubation 
buffer and blotted dry. They were then traced on to paper and the pieces 
of paper weighed. It was felt that weighing pieces of paper corresponding 
to the surface area of the section would overcome the differences in 
weights of identical-sized sections of aorta and graft. The 6k-PGF,, and 
TXB, levels were expressed as ng/mg paper weight. 


Statistical analysis 

The mean release of 6k-PGF,, from unseeded grafts was compared 
with that from mesothelial cell-seeded grafts using Student’s ¢ test. The 
release of 6k-PGF,, after a 20 min incubation was compared in grafts 
implanted for 6 weeks. It was not possible to compare release of 
6k-PGF,, from grafts implanted for 2 weeks as there was no detectable 
release of 6k-PGF,, from unseeded grafts. 


Light microscopy 

In order to ensure that the mesothelial cell-seeding procedure had been 
successful, sections of seeded graft, before insertion, were rinsed in 
warm PBS and then placed in an aliquot of glutaraldehyde fixative 
(2:5 per cent v/v glutaraldehyde in 0-1m cacodylate buffer, pH 7-2). 
After an hour, the samples were cut open longitudinally and transferred 
to a fresh aliquot of glutaraldehyde fixative. They were then processed 
through alcohol and xylene and embedded in paraffin wax at 60°C, 
sections 4 um thick were cut and mounted on glass slides. These were 
dewaxed and rehydrated before being stained with haematoxylin and 
eosin. 


Results 


Prostacyclin release 

Under basal conditions, vascular tissue releases minimal 
amounts of prostacyclin. However, the actual process of 
removing the sections of aorta and graft from the animal is 
sufficiently traumatic to induce some release of prostacyclin. 
In order to maximize the prostacyclin release during the ex 
vivo incubation period, the sections were incubated in the 
presence of either arachidonic acid (the prostacyclin precursor) 
or the calcium ionophore A23187 (a known stimulator of 
prostacyclin release)'*. Stimulation of PGI, release was not 
significantly different in the presence of either agonist and so 
the data from the two groups were combined. 
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Levels of 6k-PGF,, released from the sections of aorta and 
graft are shown in Figure 1. After 20 min, release from the 
sections of aorta averaged 8-25 + 0:77 ng/mg. In seeded grafts 
at 2 weeks, release averaged 1:21+0-19ng/mg, which 
represents 14-7 per cent of release from the sections of aorta. 
By 6 weeks, release averaged 3:69 + 0:53 ng/mg, or 44-7 
per cent of aorta levels. By comparison, in unseeded grafts at 
2 weeks, 6k-PGF,, was undetectable in the incubation mixture. 
At 6 weeks, there was some release of 6k-PGF,, from the graft 
sections, averaging 1-28 + 0-37 ng/mg, or 15-5 per cent of aorta 
levels. 

There was a statistically significant increase in the amount 
of 6k-PGF,, released from mesothelial cell-seeded grafts when 
compared with unseeded grafts 6 weeks postoperatively 
(P < 0-01). 


Thromboxane release 

There was considerable variation in the amounts of TXB, 
released by the sections of graft irrespective of whether they were 
2-week or 6-week seeded or unseeded. Levels were also higher 
than those found in the sections of aorta examined. The most 
striking difference between release of TXB, from sections of 
aorta and graft was that in the graft sections there was a 
progressive increase in TXB, levels over the 20 min incubation 
period which was not apparent in the sections of aorta examined 
(Table 1). 
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Figure 1 6k-PGF,, release from sections of aorta ($, n =8) compared 
with release from sections of graft either unseeded (n = 4) or seeded (n =6) 
with mesotheliai cells. The grafts were examined 2 weeks (©) or 6 weeks 
(@) after implantation. Each point represents the mean release of 6k- 
PGF ,, and the bars indicate +s.e.m. There was a statistically significant 
increase in the amount of 6k-PGF ,, released from mesothelial cell-seeded 
grafts 6 weeks after implantation compared with unseeded grafts: P<Q-01 


Table 1 Release of thromboxane from sections of aorta and both 
unseeded and mesothelial cell-seeded grafts incubated with either 20 um 
arachidonic acid or 10 uM A23187 
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Arachidonic acid A23187 
Aorta 0-96 085 
1-07 1-02 
1-46 1-43 
Graft 
Seeded 2 weeks 2-61 2:20 
6 weeks 2:36 1-19 
Unseeded 2 weeks 2:50 1-70 
6 weeks 2:33 1-84 





The results are expressed as the cumulative increase in the amount of 
thromboxane released after 20min incubation compared with the 
release after 5 min incubation 
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Figure 2 Light micrograph of a section through a seeded graft before 
implantation showing the luminal surface covered with a thin layer of 
fibrin and spindle cells (S) intermixed with red blood cells. Magnification 
x400 


Light microscopy 


Examination of mesothelial-seeded grafts before insertion 
revealed the presence of a spindle cell infiltrate (Figure 2) not 
seen in the unseeded grafts. 


Discussion 

A major shortcoming of small-bore arterial prostheses is their 
propensity to re-occlude, particularly in the early postoperative 
days. There are many reasons for this, including surgical 
technique, the anatomical (run-off) and the physiological 
(cardiac function) profiles of the recipient, together with the 
compliance of the implant. However, most research has 
concentrated upon the lining. The luminal surface of the graft 
is highly thrombogenic and this may be due to the fact that it 
is not lined with endothelium. 

Natural endothelialization of Dacron arterial grafts, by 
ingrowth of pannus from the neighbouring vessel, does occur. 
Data concerning the extent to which this happens show species, 
as well as location, variation; however, they suggest that, in 
man, endothelialization is limited to within a few millimetres 
of the anastomosis’. Although some pannus ingrowth of 
endothelium does occur in dogs, it is slow and incomplete!® 
and therefore makes the dog a suitable model; however, as with 
all animal models, a degree of caution is required in the 
extrapolation of results to the human situation. 

Attempts to improve the postoperative patency of Dacron 
prostheses have been directed towards ‘seeding’ the grafts with 
endothelial cells*:'®; however, as pointed out by Clarke et al.5, 
supplies of autologous endothelial cells are not readily available 
at the time of surgery. 

As part of a study designed to assess the feasibility of using 
autologous peritoneal mesothelial cells as an alternative to 
endothelial cells for the seeding of vascular prostheses, 
prostacyclin release by mesothelial-seeded grafts has been 
compared with that by unseeded grafts and normal aorta. 
Although only a few animals were used in this series of 
experiments, the results are encouraging. 

PGI, release by mesothelial cell-seeded grafts exceeded 
that of unseeded grafts at 2 and 6 weeks postoperatively. These 
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findings correlate well with the results of our previous study“, 
in which the extent of the mesothelial cell coverage was 
quantified. It was shown that after mesothelial cell seeding there 
was a partial coverage of the graft lumen with mesothelial cells 
at 2 weeks and complete coverage by 4 weeks, except for an 
area adjacent to the anastomosis. 

The release of prostacyclin by the unseeded grafts at 6 weeks 
postimplantation may be attributable to endothelial ingrowth, 
in the form of capillaries, from the external surface of the graft 
Although this phenomenon has not been observed in Dacron 
prostheses inserted into dogs, it has recently been reported to 
occur in baboons that received polytetrafluorethylene 
grafts with increased porosity (60 um)'”. Islands of endothelium 
observed in the centre of Dacron prostheses, also placed in 
baboons, had previously been speculated to arise from 
extragraft vascular ingrowth!®. 

Prostacyclin functions predominantly in the prevention of 
platelet aggregation and thrombus formation rather than in the 
prevention of platelet adhesion to exposed sub-endothelium!®. 
It does this by raising platelet cyclic-AMP levels and thus 
inhibiting endogenous thromboxane synthesis. Studies carried 
out in rabbits have shown that prostacyclin was unable to 
inhibit platelet adhesion to aorta after removal of the 
endothelium but that it was able to restrict the extent of platelet 
adhesion to a single monolayer and to prevent subsequent 
platelet aggregation’. In this study we have shown that 
formation of the pseudo-intima ‘seeded’ with mesothelial cells is 
associated with increased release of prostacyclin which must be 
beneficial in reducing the risk of graft re-occlusion. 

There is recent evidence that the endothelial cell membrane 
glycocalyx is also involved in the maintenance of thrombo- 
resistance and prevention of platelet adhesion. Removal of cell 
membrane sialic acid residues by enzyme treatment, potentiates 
platelet adhesion?'. 

Mesothelial cells in an in vitro circulation mode! are able to 
support blood flow’, suggesting that they also have an 
inherently non-thrombogenic surface membrane. 

In this study the amount of prostacyclin released by the 
mesothelial cell-seeded grafts does not reach the levels released 
by the sections of aorta; however, direct comparisons are 
difficult because all layers of the aorta have the capacity to 
release prostacyclin’? and are probably contributing to the 
total amount measured in the supernatant, whereas in the 
mesothelial cell-seeded graft sections, the pseudo-intima is the 
only definable source of prostacyclin. 

Endothelial cells have the capacity to release thromboxane 
A,''-3 and it has been suggested that a decrease in the ratio 
of PGI, to TXB, in atherosclerotic tissue and in glutaraldehyde- 
fixed umbilical vein grafts brings about increased platelet 
adhesion and thrombogenicity’? *. It has not yet been 
established that mesothelial cells have the capacity to release 
thromboxane and the results reported here do not clarify this 
point because, although there was no obvious thrombus 
formation on the luminal surface of the grafts, platelets adherent 
to the external surface of the graft sections cannot be excluded 
as a source of thromboxane. The considerable variation in the 
release of thromboxane from the graft sections is probably 
attributable to this fact. 

In conclusion, mesothelial cell-seeded Dacron prostheses 
release more prostacyclin than unseeded grafts at a comparable 
time after implantation. 

These results support the concept originally proposed by 
Clarke et al.*, that autologous mesothelial cells may well 
represent a practical alternative to the endothelial cell as a 
means of reducing platelet consumption and re-occlusion within 
arterial grafts, particularly in the early postoperative stages. 

A detailed longitudinal study is at present under way to 
characterize further the mesothelial cell-seeded Dacron graft. 
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Hydroxyethyl starch: an alternative 
to plasma for postoperative volume 
expansion after cardiac surgery 


Hydroxyethyl starch (HES) is a recently developed synthetic volume 
expander. Forty patients undergoing coronary artery surgery were 
randomized to receive either HES or plasma protein fraction (PPF) as 
non-blood volume replacement according to standard haemod ynamic 
criteria. The two groups were comparable in all respects. The median 


groups. Tests of coagulation showed the postoperative changes usual in 
cardiac surgical patients. There was no difference between the two grou ps 
in thrombin time, prothrombin time, activated partial thromboplastin 
time, or fibrinogen concentration. Similarly, tests of platelet function 
and Factor VIII and von Willebrand Factor activity showed no 
difference between the two groups. We conclude that HES is a saje and 
effective volume expander, and its relative lack of expense and ease of 
availability make its routine use after cardiac surgery an attractive 
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proposition. 


Most patients undergoing open heart surgery require volume 
expansion in the early postoperative period. Of the available 
volume expanders plasma protein fraction (PPF) has generally 
been considered the most suitable, but is expensive and often in 
short supply. For these reasons, and because of the concern 
about the safety of human blood products, an alternative colloid 
volume expander has been sought. 

Hydroxyethyl starch (HES), which is a synthetic macro- 
molecule prepared from the waxy species of amylopectin in 
maize, is available as a 6 percent solution with a molecular 
weight average of 450000 (Hespan, 6-0 g/100 ml, Dupont UK). 
This synthetic colloid has been shown in animal trials!:? and 
clinical studies*’* to be an effective volume expander with 
properties similar to plasma. The routine use of HES after 
cardiac surgery therefore would appear to be an attractive 
proposition, but there is concern that HES, like other artificial 
colloids, may have an adverse effect on the coagulation 
mechanism*’*®. This consideration is particularly relevant to 
patients who have undergone full heparinization and 
extracorporeal circulation during cardiac surgery, 

This study was undertaken to compare the efficacy of HES 
with PPF after coronary artery surgery and to investigate the 
effects of HES on the coagulation mechanism. 


Patients and methods 


Forty consecutive patients undergoing elective coronary artery bypass 
graft surgery were included in the study. Standard anaesthetic and 
operative techniques were used and were comparable for all patients. 
Similarly, standard techniques of cardiopulmonary bypass were 
employed in all patients, with moderate systemic hypothermia (28°C), 
and cold potassium cardioplegia for myocardial protection. Intra- 
operatively only blood recovered for autotransfusion or banked whole 
blood were used for volume replacement. After surgery the patients were 
admitted to the intensive care unit where haemodynamic monitoring was 
instituted and blood was taken for baseline coagulation data (see below), 

‘The patients were then randomly assigned to 2 study groups: 20 
patients were allocated to group I and received HES as their 
asanguineous postoperative volume expander; and 20 patients were 
allocated to group 2 and received PPF. Expansion of the circulating 
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volume was performed according to standard haemodynamic criteri: 
{arterial blood pressure, right atrial pressure. skin/e 
gradient and urine output). Volume was given as a com 
banked blood and the allocated colloid in such a combination as to 
maintain the haematocrit between 0-30 and 034, 

Where indicated, postoperative systemic hypert 
controlled by sodium nitroprusside infusion. Low dose 
(2-Sugkg”'min™') and small doses of intravenous f 
(25-5mg) were administered if indicated by poor urine 
(<O-Smikg~'h~*). Arterial blood gas sampling was per 
4-hourly intervals, and assisted ventilation was continued f 
clinically indicated. A detailed record was kept of fluid inpu 
and blood loss through the chest drains. 

Analysis of the patient variables and fluid volume data was 
performed using non-parametric methods. and are presented as m 
and ranges. Wilcoxon’s test was used to determine signif 
differences. 

















rd output, 






Haematology and coagulation data 
On discontinuation of cardiopulmonary bypass, heparini: 





mo was 


reversed with protamine sulphate, controlled by the activated clotting 






time. Baseline haemostatic tests were performed on return of th 
to the intensive care unit before the administration of any co 
approximately 60min after heparin neutralization (sample 1) 
Blood was collected into EDTA for full blood and platelet counts 
(S Plus IV, Coulter Electronics) and into 3-13 per cent trisodium citrate 
for platelet function and laboratory coagulation tests. Prothrombin 
time, thrombin time, and activated partial thromboplastin time were 
measured using standard techniques”“*. Fibrinogen was measured by ; 
gravimetric method”. Tests of platelet function were performed u 
turbidometric method'® with the Payton Model 300 BD d 


anit 
loid, 





collagen. 

Factor VIH coagulant activity (VIH c) was measured by a one-stage 
assay’, von Willebrand factor antigen (vWF ag) | 
immunoelectrophoresis'', and von Willebrand factor activ 
a ristocetin cofactor assay using platelet aggregometry t. 
and von Willebrand factor assays were standardized according to the 
lith British standard (NIBSC, Hampstead). 

All patients received a 300 mg aspirin suppository and intravenous 
dipyridamole (25 mg/8 h) in the immediate postoperative period. This is 
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a standard therapeutic measure used to enhance coronary graft 
patency! tt, 

The allocated colloid (HES or PPF) was then administered as 
indicated by haemodynamic parameters. To compare their effects on the 
coagulation mechanism all coagulation and haematology tests were 
repeated after 24h (sample 2). A blood count was repeated again on the 
seventh postoperative day. 

Analysis of the coagulation data was performed by Student's paired t 
test. 


Results 


The two groups of patients were comparable regarding age, sex, 
body weight and surface area, number of grafts performed and 
period of time spent on cardiopulmonary bypass (Table 1). The 
early postoperative courses of patients in both groups were also 
comparable (Table 2). There were no deaths, and all patients 
underwent uncomplicated recovery. The length of stay on 
intensive care unit, the duration of postoperative ventilation 
and the need for pharmacological intervention were similar in 
both groups. 

The data concerning the fluid balance in the 24 h period after 
surgery are summarized in Figure 1. The median volume of 
colloid administered to patients in group 1 (HES) was 950ml 
(range 500-1500), and to patients in group 2 (PPF) was 975 ml 
(350-2000). These differences were not significant. 

The volumes of banked whole blood administered were 
similar in both groups: group | received a median volume of 
830 ml (50-1840) and group 2 a median volume of 830 ml (260- 
1800). The total, combined, volume of colloid and blood did not 
differ between the two groups: group 1 received 1700 ml (965- 
3340), group 2 received 1840 ml (810-3000). 

In group | median postoperative blood loss through the 
chest drains was 537 ml (range 240-1265), and in group 2 it was 
535 ml (270-1655). 

The urine output in the first 24 h after surgery did not differ 
between the two groups. The median output in group | was 
1963 ml (range 1043-2600), and in group 2 it was 1728 mi (1088- 
2866). There was also no difference in urine output in the second 
24h after surgery: group 1, 2346ml (1526-3785); group 2, 
2346 ml (1553-4715). 


Coagulation and haematology data 


The changes in haemoglobin concentration, haematocrit and 
platelet count are shown in Table 3. The values are all reduced 





Table I Clinical characteristics of study patients 
Group | (HES) Group 2 (PPF) 
n= 20 n= 20 
Age (years) 89 (43-73) 55 (42-70) 
Sex (M:F) 17:3 17:3 
Weight (kg) 80-5 (53-105) 77 (46-104) 
Surface area (m?) 1-94 (1:58-2:20) 1-90 (1-41-2:20) 
Grafts performed 3 (2-5) 3 (2-5) 
Time on bypass (min) 97 (60-152) 98 (52-129) 





Results are expressed as the median and range. HES, hydroxyethyl 
starch; PPF, plasma protein fraction 


Table 2 Early postoperative management 





Group | (HES) Group 2 (PPF) 


Period of ventilation (h) 12-5 (5-20) 


12 (6-21) 
(median and range) 
Patients given frusemide 2 3 
Patients given SNP 15 15 
Patients given dopamine 2 2 


from normal 24h after surgery: this is to be expected at this 
stage due to the haemodilutional and the platelet consumptive 
effects of cardiopulmonary bypass. There were, however, no 
differences between the two groups, and 7 days postoperatively 
the values returned to normal in both groups. 

The global tests of the coagulation system are shown in 
Table 4. The derangement in clotting factors caused by 
cardiopulmonary bypass is reflected in the results for sample 1, 
but there was no difference between the two groups. In sample 2 
the prothrombin time in both groups was at the upper limit of 
normal. This would be expected after cardiopulmonary bypass, 
and is not clinically important. Over the observation period 
there was slight shortening of the thrombin time in group 1, but 
compared with group 2 this difference was not significant. There 
was a significant increase in the fibrinogen concentration in 
sample 2 compared with sample 1 in both groups (P < 0-05), but 
no difference between the two groups. 

Table 5 shows the results of platelet aggregation studies, 
which were performed with varying concentrations of ADP and 
collagen. The results at 24 h are expressed as a percentage of the 
response seen in the sample taken before the infusion of colloid. 
This allows direct comparison of the effects of the two colloids 
and does not attempt to quantify the complex effects of 
cardiopulmonary bypass on platelet function. For ADP the 
maximum height of response, and for collagen the angle of the 
initial slope, were measured and compared. There was a wide 
range of individual response, but no difference in platelet 
function was detected between the two groups. 

The results of Factor VHI and von Willebrand factor assays 
are shown in Table 6. Again, there was no difference between the 
two groups in any of these assays. 

We did not detect any important differences in the 
coagulation mechanism as a result of using HES as opposed to 
PPF, In addition there was no clinical evidence of excessive 
bleeding in those patients who received HES, neither did we 
detect any hypersensitivity reactions or other possible side- 
effects attributable to its use. 
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Figure 1 Fluid balance for the first 24h postoperatively. The data 

represent the median and range Z, group | (HES): U, group 2. (PPF) 
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Table 3 Postoperative changes in haemoglobin, haematocrit and platelet 
count 





Twenty-four hours Seven days 


Group Í Group 2 


Group ł Group 2 
(HES) (PPF) (HES) (PPF) 
Haemoglobin 113409 IL1£06 129413 127416 
(di ') 
Haematocrit 0364002 0374003 0041+004 0040+005 
Platelets 133429 141430 321478 335442 
(x 10? 174) 





SNP, sodium nitroprusside; HES, hydroxyethyl starch; PPF, plasma 
protein fraction 
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Results are expressed as the mean +s.e.m. HES, hydroxyethyl starch; 
PPF, plasma protein fraction 
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Table 4 Postoperative coagulation data 








Group | (HES) Group 2 (PPF) 























Sample | Sample 2 Sample 1 Sample 2 
Prothrombin time (s) 152 +1:8 150 +146 15-0 24 148 4 4 j 
Thrombin time (s) 158 +30 11:5 416 155 +439 127 +22 
Activated partial thromboplastin time (s) 472 +89 446 +56 421 475 394 +38 
Fibrinogen (g dl~') 232+061 391 +088 292 +061 4294+107 
Sample | taken on return to intensive care unit after completion of cardiopulmonary bypass; sample 2 taken 24 h later. Resulisure expres 8 wi the 


mean +s.e.m. HES, hydroxyethyl starch; PPF, plasma protein fraction 


Table 5 Postoperative platelet function tests 











Reagent Group 1 (HES) Group 2 (PPF) 
ADP (0:5 uM) 143-8 + 501 202:8 + 169-1 
ADP (1-0 um) 137-1479-9 174-8 + 116-0 
ADP (5-0 uM) 810149 T27 27-4 
Collagen (1 ug mi~') 7734438 861+ 442 
Collagen (4 ug ml~') 90-4 + 34-2 765+ 27:3 








Results of sample 2 are expressed as a percentage of response seen in 
sample 1 (mean +s.e.m.). HES, hydroxyethyl starch; PPF, plasma 
protein fraction 


Table 6 Postoperative Factor VII assays (sample 2) 





Factor VIII moiety Group 1 (HES) Group 2 (PPF) 


Factor VIII ¢ (units ml~*) 1-18+0-78 1:37 +046 
vWF ag (units mi!) 2-28 +073 26240-39 
vWF (units ml~!) 2114090 2104+084 








Results are expressed as the mean +s.e.m. HES, hydroxyethyl starch; 
PPF, plastma protein fraction 


Discussion 


Maintenance of the cardiac output, by optimization of filling 
pressures and adjustment of the circulating volume, is crucial to 
the management of postoperative cardiac surgical patients. All 
patients undergoing coronary artery surgery require some 
degree of plasma volume expansion in the early postoperative 
period. Apart from the obvious need to replace postoperative 
blood loss, the pathophysiological effects of hypothermic 
cardiopulmonary bypass produce a reduction in the effective 
circulating volume‘ which needs carefully controlled 
correction in the recovery period. 

In common with many other units it has, until now been 
our practice to use PPF for postoperative volume expansion. 
However, difficulties with supply and the relative expense of 
PPF have led us to investigate the suitability of synthetic 
colloids. The currently available synthetic colloids have 
important disadvantages, especially in the context of open heart 
surgery and cardiopulmonary bypass. Dextran 70 has been 
shown to cause pronounced haemostatic defects and to induce a 
clinically significant bleeding diathesis'®. The chemically 
modified gelatins, on the other hand, are rapidly eliminated and 
thus do not have a sustained effect as volume expanders. These 
preparations are also associated with a low, but significant, 
incidence of anaphylactoid reactions”. 

HES is a new artificial colloid derived from amylopectin, 
with an average molecular weight of 450000'*, Substitution 
with hydroxyethyl groups delays degradation by amylase. 
Infusion of HES leads to an increase in the circulating volume 
approximately equal to the volume given, but there is a 
sustained effect with some 30 per cent augmentation remaining 
24h later. Despite these theoretical advantages clinical 
experience with HES remains limited in this country, and there 
remains some uncertainty about its effect on the coagulation 
mechanism. 
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Patients undergoing coronary artery surgery provide us with 
an excellent opportunity for clinical evaluation of HFS. Not 
only is there a need for volume expansion as outlined above. but 
they provide a homogeneous group undergoing standardized 
anaesthesia and surgery which is then followed by intensive 
haemodynamic monitoring. In addition, the haemostatic 
defects due to cardiopulmonary bypass are likely to be 
compounded by any haemostatic problems associated with 
HES. By comparing the volumes of colloid and blood given, this 
study has shown that HES is at least as effective as PPF in 
expansion of the circulating volume. There was no clinical 
evidence of excessive bleeding, and we were unable to detect any 
other deleterious effects due to the administration of HES. 

Before examining the effects of HES on postoperative 
haemostasis it is necessary to consider the changes induced by 
the postoperative state in general, by cardiopulmonary bypass 
in particular, and also by ischaemic heart disease itself. Surgery 
is known to cause an early fall in the platelet count with a 
subsequent rise’®, and has the opposite effect on acute phase 
reactants such as Factor VHle and fibrinogen”. The 
prothrombin time and activated partial thromboplastin time 
are not affected in any consistent manner by surgery, but there 
may be a shortening of the thrombin time secondary to 
qualitative and quantitative changes in fibrinogen. 
Cardiopulmonary bypass has a profound effect on 
haemostasis*', brought about by haemodilution and the 
consumption of platelets and clotting factors (especially factors 
V and VIII), together with the use of full heparinization and 
subsequent reversal with protamine. This leads to prolongation 
of the activated partial thromboplastin time and thrombin ume, 
and a fall in the platelet count. In addition coronary heart 
disease itself is associated with complex changes in haemostatic 
factors, particularly an increase in Factor Ville and 
fibrinogen??. 

In this study we have seen the thrombin time shorten over the 
observation period in both groups. Although this effect 
appeared to be more marked in the group which received HES, 
there was no difference between the two groups statistically. | 
known that HES macromolecules accelerate the acti 
thrombin in converting fibrinogen to fibrin. This so-called 
fibroplastic effect has previously been noted both in vitro and in 
vivo and has been reported with dextrans???*. It is not 
associated with an increased risk of haemorrhage, but impairs 
elasticity and tensile strength of the fibrin clot, making the clot 
more lysable by subsequent plasmin digestion. All other 
observed changes in haemostatic parameters were similar in 
both groups and represent normal postoperative changes in 
cardiac surgical patients. 

The Factor VHI-von Willebrand factor complex comprises 
three separate components. The major structural component 
detected by immunoassay is termed vWF ag. The component 
concerned with the clotting cascade and measured by a 
biological assay is f{VHI c, while vWF, or von Willebrand factor, 
refers to the component which facilitates binding of platelets to 
subendothelial structures and is necessary for platelet 
agglutination to ristocetin. Major surgery induces a non- 
specific acute-phase reaction with a rise in all three components. 
Previously we have shown this rise to be reduced by HES in 
patients following orthopaedic surgery, and have suggested that 
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this may be due to a protective effect of HES on the vascular 
endothelium, and may represent a useful antithrombotic 
strategy?*. This effect, however, was not seen in the present 
study, possibly owing to endothelial damage caused by the effects 
of cardiopulmonary bypass. 

Thrombocytopenia is common in patients after cardio- 
pulmonary bypass, owing to haemodilution and sequestration of 
platelets in the extracorporeal circulation. In addition, synthetic 
macromolecules may coat the outer membrane of circulating 
platelets and cause a qualitative platelet function defect. Minor 
degrees of platelet aggregation abnormalities have previously 
been observed after infusion of HES?*, but in this study we saw 
no deleterious effects on platelet numbers or function in the 
group of patients who received HES. 

The prolonged intravascular persistence of HES and the 
associated maintenance of the colloid oncotic pressure??? is 
theoretically an important factor in its efficiency as a volume 
expander and in reducing the risk of tissue and pulmonary 
oedema. This has prompted the use of HES as an addition to the 
priming fluid for cardiopulmonary bypass?”?*. Concern has, 
however, been expressed about the persistence of HES in the 
vascular and reticulo-endothelial systems*”, but there is no 
evidence to date that this is at all detrimental*°. 

There is now an accumulating body of evidence that HES is a 
safe and effective volume expander, not only after cardiac 
surgery?! 33, but also in resuscitation following severe 
trauma***°, Some of these studies have used considerably 
larger volumes of HES than we did (>3000ml in some 
cases***5) without reporting any clinically significant 
deleterious effects on the coagulation system. There have been 
two recent reports, however, of severe coagulopathy following 
infusion of 2000 ml of HES (reference 36 and D. N. Lockwood, 
C. Bullen and S.J. Machin, unpublished results), and we would 
recommend therefore a volume limit of 1500-2000 ml 
(15-202 kg~') to ensure complete safety. 

The current price of HES (£16.72 per 500ml bottle) 
compares favourably with that of PPF (£24.15 per 400ml 
bottle), and has the further advantage of being readily 
available*’, 

On the basis of this study, therefore, we conclude that HES is 
a useful alternative to PPF in postoperative cardiac surgical 
patients, and has advantages in terms of cost and availability. 
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Clinical observations on the wound 


healing properties of honey 


Fifty-nine patients with wounds and ulcers most of which (80 per cent) 
had failed to heal with conventional treatment were treated with 
unprocessed honey. Fifty-eight cases showed remarkable improvement 
following topical application of honey. One case, later diagnosed as 
Buruli ulcer, failed to respond. Wounds that were sterile at the outset, 
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remained sterile until healed, while infected wounds and ulcer became 


sterile within 1 week of topical application of honey. Honey debrided 
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Despite recent advances in antimicrobial chemotherapy and 
wound management, several types of wounds and ulcers still 
prove recalcitrant to treatment. There is no scarcity of such 
recalcitrant ulcers in the Tropics. Experimental evidence 
suggests that honey accelerates wound healing in mice! and the 
present study investigates the healing properties of honey in 
man. 


Patients and methods 


Clinical observations on the wound healing properties of honey were 
made in 59 consecutive referred patients at the University of Calabar 
Teaching Hospital between January 1984 and December 1986. All of the 
patients had single ulcers; 47 (80 per cent) of them were referred because 
the ulcers had failed to heal with conventional treatment methods, such 
as Eusol toilet, dressings (with acriflavine, Sofra-Tulle (Raussel, 
Middlesex, UK) or Cicatrin (Calmic, Crewe, UK)) or topical and 
systemic antibiotics. All had been treated for what the clinicians deemed 
a ‘sufficiently long time’ (1 month to 2 years) but showed no signs of 
healing or were increasing in size. 

Swabs were taken from the ulcers for culture and sensitivity 
determinations before starting treatment. After cleaning the wound with 
normal saline, 15-30 ml of fresh unprocessed honey obtained from bee 
hives was applied as a daily dressing. After | week another wound swab 
was taken for culture and sensitivity. 

Five patients had their ulcer biopsied because of the suspicion of 
malignancy while ten patients had X-rays to exclude bone involvement. 

The wounds were inspected daily at the time of dressing and the 
appearance of the ulcer and surrounding tissues was recorded. In one 
patient with a Buruli ulcer, dressing with honey was discontinued after 2 
weeks because the wound was increasing rapidly in size. This patient 
was placed on systemic therapy with rifampicin 150 mg and isonicotinic 
acid hydrazide 100 mg thrice daily and streptomycin 1 g intramuscularly 
daily. 

Pure cultures of Pseudonomas pyocyanea, Staphylococcus aureus, 
Streptococcus pyogenes, Proteus mirabilis and Escherichia coli were 
tested in vitro for sensitivity to honey. 

Forty-one patients were treated as in-patients while 18 patients were 
treated as out-patients; 13 patients had skin grafting. 


Results 


There were 47 males and 12 females and their ages ranged from 2 
months to 78 years. The diagnoses of the various ulcers are given 
in Table 1, There were 55 benign ulcers and 4 malignant ulcers. 
The benign ulcers included 4 diabetic ulcers and one Buruli 
ulcer. All the benign ulcers responded well to treatment except 
the Buruli ulcer which increased in size until therapy with honey 
was stopped. The various organisms isolated from swab culture 
are listed in Table 2. Mycobacterium ulcerans was isolated from 
the patient who was subsequently diagnosed as having a Buruli 
ulcer. 
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wounds rapidly, replacing sloughs with granulation tissue. lt alse 
promoted rapid epithelialization, and absorption of oedema from around 
the ulcer margins. 


Keywords: Wound healing, honey 


The histology reported revealed squamous cell cancer in four 
patients. Three of these patients had limb amputation while one 
had wound excision before skin grafting. 

Swabs from 51 wounds which yielded growth of organisms 
initially, yielded no growth when the second wound swab 
cultures were performed | week after dressing with honey. 

Sloughs and necrotic and gangrenous tissues gradually 
separated from the floor and wall of the ulcers so thai they could 
be lifted with a pair of forceps without patients feeling any pain. 
Surrounding oedema subsided, weeping ulcers were dehydrated 
and foul-smelling wounds were rendered odourless within | 
week of dressing with honey. 

Sloughs and necrotic tissues were rapidly repleced with 
granulation tissue and advancing epithelialization. Early burn 
wounds healed quickly and were not colonized by bacteria, 

Four patients whose diabetes had proved difficult to control 
became controlled after successful sterilization of their ulcers 









Table 1 Types of wounds and ulcers treated with honey 








Wounds Neo. of cases 
Fournier’s gangrene 13 
Burn wounds 10 
Tropical ulcer 6 
Traumatic ulcer 6 
Cancrum oris 4 
Bed sore 4 
Diabetic ulcer 4 
Sickle cell malleolar ulcer 4 
Malignant ulcers 4 
Extra-oral cancrum 2 
Buruli ulcer l 
Total 59 





Table 2 Swab culture result from 51 ulcers with positive resul 








Type of organism Frequency of organisms Ron 


Pseudomonas pyocyanea 35 
Escherichia coli 31 
Staphylococcus aureus 15 
Proteus mirabilis 9 
Mixed coliforms 9 
7 
3 
1 





Klebsiella species 
Streptococcus faecalis 
Streptococcus pyogenes 


Total 110 
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Figure | (a) A bedsore before treatment. Note the island of slough 
separating from the edges of the deep bedsore. (b) The healed bedsore 
after topical application of honey without any need for skin grafting 


with honey. Amputation was avoided after successful treatment 
of their ulcers with honey and skin grafting. 

In vitro sensitivity tests, as demonstrated by a drop of honey 
on culture plates containing pure cultures, did not show 
complete lysis of P. pyocyanea, as was the case with other 
organisms, even though wounds from which P. pyocyanea was 
isolated were completely sterilized in vivo. Therefore honey may 
be more active in vivo than in vitro. 

No allergy or other adverse reaction was observed during 
this study. Some of the wounds treated with honey are shown in 
Figures | and 2. 


Discussion 
Although it has been known for more than 100 years’ that 
honey can accelerate wound healing, there have been only 
isolated reports of its use in the healing of burns, decubitus 
ulcers, infected wounds and open wounds from radical 
vulvectomy* 7. The present study is the first large-scale clinical 
study carried out to assess the use of honey for wound healing. 
The physical, chemical and biological properties of honey 
have been documented® '*. The properties as observed in this 
study included: debridement of wounds by a chemical or 
enzymatic action; absorption of oedema fluids around wounds; 
inactivation of bacteria; deodorization of offensive wounds; 
promotion of granulation tissue formation and epi- 
thelialization; and improvement of nutrition. However, such 
properties as debridement of wound, deodorization of offensive 
wounds, absorption of oedema fluids around wounds and 
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Figure 2 (a) Appearance of an extra-oral cancrum on admission. (b) The 
same patient after topical application of honey for 3 weeks 


improvement of nutrition had not been described before. The 
bacteriocidal activity of honey was well demonstrated by this 
study and it appears to be more powerful in vivo than in vitro. All 
the organisms isolated from wounds in this study were 
susceptible to honey with the exception of M. ulcerans. The 
resistance of M. ulcerans to honey may be due to the high lipid 
content of its cell wall preventing dehydration of the bacteria 
and also preventing penetration by inhibine, the thermolabile!! 
bacteriocidal substance!” '? present in honey. The antibacterial 
activity may also be due to the low pH of 3-6 and hygroscopic 
properties of honey. The viscose barrier formed by honey also 
prevents sterile wounds from being penetrated and colonized by 
bacteria’ 

The chemical debridement action of honey was of greatest 
advantage in Fournier's gangrene, cancrum oris and decubitus 
ulcers as the sloughs in these ulcers separated in 2-4 days but 
took much longer in other types. Chemical debridement with 
honey apart from accelerating wound healing spared these 
patients the necessity for surgical debridement under general 
anaesthesia. 
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The hygroscopic property of honey enables it to dehydrate 
bacteria rendering them inactive and to dehydrate oedematous 
and soggy wounds reducing their surface area and making them 
more clearly defined. This property was of greatest advantage in 
diabetic and malignant ulcers enabling a definite decision to be 
made on whether to amputate the affected limb. Dehydration of 
unwanted tissue fluids around the ulcer might also decrease 
tissue turgor and improve tissue oxygenation and hence wound 
healing. 

In conclusion honey, appears to have several important 
properties that make it ideal as a dressing agent for almost every 
type of wound or ulcer except those infected with mycobacteria. 
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Effect of surgery on neutrophil 
functions, superoxide and 
leukotriene production 


Perioperative changes of neutrophil function were investigated in 28 
patients who underwent major surgery, particularly focusing on the 
potential capacity for superoxide and leukotriene production, which 
seem to be important in host defence. The superoxide-producing capacity 
of neutrophils, which was examined using N-formyl-peptide or phorbol 
myristate acetate as an attractant, significantly decreased postopera- 
tively to 55 and 69 per cent of the pre-operative values, respectively. 
The leukotriene-producing capacity of neutrophils, which was stimulated 
with calcium ionophore A23187 in the presence of arachidonic acid, 
significantly changed postoperatively. The leukotriene B, (LTB,) 
production increased together with an increment of production of 6-trans 
6-trans LTB,, however, increased postoperatively to 1-2 times the 
(LTC,) production decreased postoperatively. The total production of 
leukotriene A, (LTA,) metabolites consisting of LTB,, LTC,, and 
6-trans LTB,, however, increased postoperatively to 1-2 times the 
pre-operative values. This indicates that neutrophils in the postoperative 
period have a higher capacity for LT A, production but a lower capacity 
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It 1s well known that patients who have received major surgery 
have a high risk of bacterial infection. There is no doubt that 
one of the most important cells in host defence against bacterial 
infection is the neutrophil, which ingests and kills bacteria by 
producing oxygen radicals as well as other chemical mediators. 
Usually, systemic neutrocytosis is observed after major surgery; 
however, despite the increase in neutrophil numbers, bacterial 
infection still occurs. One of the possible causes of this may be 
an impairment of neutrophil function at this period. 

Previous investigators have reported effects of surgery on 
such neutrophil functions as chemotaxis'*, phagocytosis‘, 
lysosomal enzyme content*, and respiratory burst?**, However, 
the basic stimulus of surgery in altering these neutrophil 
functions is still not established, as some reports showed the 
deterioration of neutrophil function?+* but others did not?-?. 

Recent advances in biomedical technology have made it 
possible to analyse molecules produced by neutrophils, 
qualitatively as well as quantitatively. Among the molecules 
which neutrophils generate, oxygen radicals such as superoxide, 
hydrogen peroxide and hydroxyl radicals are considered to be 
important in bacterial killing. An impairment in the generation 
of these molecules brings a high risk of bacterial infection, as 
shown in chronic granulomatous disease patients”. 

Neutrophil-derived leukotrienes also seem to have import- 
ant roles in host defence. For instance, leukotriene B, (LTB,) 
ig a potent chemo-attractant for neutrophils®'°; it also 
enhances the natural killing activity of lymphocytes!* and 
induces gamma-interferon production by them'?. LTC, as well 
as LTD, induces smooth-muscle contraction and increases 
microvascular permeability’>-1*. An impairment of leukotriene 
generation is thought to increase the risk of bacterial infections. 

In the present study, therefore, we investigated the 
perioperative alteration of neutrophil fanctions, focusing on the 
capacities for superoxide and leukotriene production, a subject 
which has not been reported on previously. 


Patients and methods 


Patients and surgical procedure 


A total of 28 patients (13 men and 15 women) who underwent major 
surgery are included ın this study. Of these, 11 patients underwent 


Jor superoxide production than those in the pre-operative period. 
Keywords: Neutrophil, surgery, superoxide, leukotriene 


open heart surgery and 17 patients underwent abdomunal surgery, 
including 10 patients with malignancy Their ages ranged from 19 to 
67 years (mean 52-4 years) All patients were uniformly anaesthetized 
with endotracheal intubation and maintained with inhalation agents, 
narcotics, and pancuronium. 


Reagents 

Hanks’ balanced sait solution (HBSS) was purchased from Nissui, 
Tokyo, Japan. Cytochrome c, N-formyl-methionyl-leucyl-phenyl- 
alanine (FMLP), phorbol myristate acetate (PMA), superoxide 
dismutase (SOD), calctum ionophore A23187, and arachidonic aad 
were obtained from Sigma Chemical Co., St. Louis, Maryland, USA. 
Novapak C-18 column (ultrasphere octadesil silica; 3 9 x 150mm) was 
purchased from Waters Associate, Mulford, Massachusetts, USA. 
Punfied leukotrienes were kindly donated by Ono Pharmaceutical Co., 
Osaka, Japan 


Neutrophil preparation 

Peripheral venous blood, anticoagulated with heparin sodium (10 
units/ml), was obtained from each patient on the pre-operative and the 
first postoperative days. The leucocyte count was measured using a 
Coulter Counter Model-S (Coulter Electronics, Hialeah, France), and 
leucocyte differential values for individual cell types were determined 
with Giemsa-stain smears. The neutrophil preparation from heparin- 
wed blood was performed according to the method of Bdyum!*. Briefly, 
purified neutrophils were isolated by means of dextran sedimentation 
followed by centrifugation on a Hypaque~Ficoll gradient and 
hypotonic lysis of red blood cells The cells were suspended in HBSS 
(pH 72) and adjusted to a concentration of 6 x 10° cells/ml. The 
proportion of neutrophils ın the cell preparation was more than 
95 per cent 


Assay of superoxide production 

The assay of the superoxide-producing capacity of neutrophils was 
performed according to the method described by Newburger et al.!6. 
Briefly, neutrophils (3 x 10 cells) in 1ml of HBSS which contained 
cytochrome c (5x 1075m) were pre-incubated for 5 min at 37°C. 
FMLP (5 x 1077 m) or PMA (50 ng/ml) was used as a stimulant and 
the reaction was continuously observed by monitoring the absorbance 
at $50 nm at 37°C using a spectrophotometer (Hitachi, Tokyo, Japan). 
To determine whether the cytochrome c reduction was attributable to 
superoxide, SOD was introduced into the assay mixture at a final 
concentration of 50 ug/ml. 
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Table 1 Perioperative changes in leucocyte numbers in peripheral blood 





Before operation After operation 





Total leucocyte number, 


x 10°/1 5-80 + 1-33 (100)  *1003 +3-77 (100) 
Subpopulation, x 10°/1 

Basophil 00340-02( 1) 0074+0-02( 1) 

Eosinophil 025+0.16( 4) 0-29+013( 3) 

Stab 0-23 +013 ( 4) *1 8040-76 ( 18) 

Segment 3-224132( 56)  *582 +219 ( 58) 


181 40-71 ( 31) 
0264018 ( 4) 


1-74 £082 ( 17) 
0314027 ( 3) 


Lymphocyte 
Monocyte 





Data are shown as mean +8.d.; percentages in parentheses 
* Values considered to be significant by paired t test (P <005 versus 
pre-operative values) 


Assay of leukotriene production 

The assay of the leukotriene-producing capacity of neutrophils was 
performed according to previously described methods'”~?°, with some 
modifications. Neutrophils (6 x 10° cells) in iml of HBSS were 
pre-incubated for 10min at 37°C. Calcium ionophore A23187 
(2 x 1076m) and arachidonic acid (5 x 1075 m) were then added as 
stimulants and incubated for 5 min at 37°C. After this, the reaction 
was terminated by the addition of fivefold volume of methanol and the 
leukotrienes were extracted for 1h at 4°C in the same solution. The 
samples were centrifuged to remove the leucocytes at 1500g for 20 min 
and the supernatants were evaporated by a centrifugal evaporator 
(Savant, New York, USA). The dred materials which contained 
leukotrienes were dissolved in 601 of 50 per cent methanol. 
Identification and quantification of each leukotriene in these samples 
were performed by a reversed phase high performance liquid 
chromatography (HPLC) using a Novapak C-18 column connected to 
a HPLC system (Toyosoda, Tokyo, Japan), with a flow rate of 
05 ml/min, monitoring the absorbance at 280 nm As a mobile phase 
buffer, acetonitrile—methanol—water—acetic acid (33:9°57:1, pH ad- 
justed to 5-6 with ammonmm hydroxide) was used. Ten microlitres of 
each sample were applied for the analysis. As standard materials, 10 ng 
of purified leukotriene were also applied to the same column 


Statistical analysis 

A paired Student’s ¢ test was used for comparison of pre- and 
postoperative values. Data are expressed as mean + standard deviation 
(s.d.). 


Results 


Perioperative changes of peripheral neutrophil counts 
Leucocyte numbers and sub-populations in peripheral blood 
at pre- and postoperative periods are shown ‘in Table 1. 
Peripheral leucocyte numbers significantly increased postopera- 
tively. These changes were mainly due to the increase im 
neutrophils: an increment of stab form neutrophils was 
particularly observed. The populations of basophils and 
eosinophils were not changed significantly. 


Superoxide production 

Perioperative changes in superoxide-producing capacity of the 
neutrophils are shown in Table 2. FMLP was used as a 
stumulant for all neutrophil analysis and PMA was used in eight 
cases. On the first postoperative day, the superoxide production 
examined by FMLP significantly decreased to 55 per cent of 
the pre-operative values. The superoxide production stimulated 
by PMA also significantly reduced to 69 per cent of the 
pre-operative values. 


Leukotriene production 

Figure I shows patterns typical of the HPLC analysis. In this 
case, neutrophils were obtained on pre- and postoperative days 
from a 52-year-old male patient who underwent colectomy. 
The LTB,-producing capacity increased postoperatively, 
together with an increment in the production of 6-trans LTB, 
and a-oxidates of LTB,. In contrast to this, the LTC,- 
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producing capacity decreased postoperatively. LTD, was 
detected neither in pre- nor postoperative samples. 

The perioperative changes of leukotriene-producing capac- 
ity of the neutrophils obtained from 28 patients are shown in 
Table 2. Before operation, the LTB,- and LTC,-producing 
capacities were 17-9 + 4-2 ng LTB,/10® cells and 11:8 +44 ng 


Table 2 Perioperative changes in superoxide- and leukotriene-producing 
capacities of neutrophils 








Before After 
operation operation 
Superoxde production 
(nmol O,~/10% cells per min) 
stimulated by FMLP (n= 28) 17-4445 * 96427 
PMA (n=8) 312461 “215458 
Leukotriene production (%) 
stimulated by A23187 (n = 28) 
LTB, 100 *1474 54 
6-trans LTB, 100 *175+ 67 
q@-oxidates of LTB, 100 *123 +22 
LTC, 100 * 37428 
LTD, nd n.d. 





Data are expressed as mean s.d. 

* Values considered to be significant by paired t test (P <005 versus 
pre-operative values) 

FMLP, N-formyl-methionyl-leucyl-phenylalanine (5 x 1077 m); PMA, 
phorbol myristate acetate (50 ng/ml); A23187, calcium ionophore 
A23187 (2 x 1076 m); n.d., not detected 
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Figure 1 Reversed phase high performance lquid chromatographic 
(HPLC) profiles of leukotrienes which were generated from neutrophils 
of a 52-year-old male patient who underwent colectomy. Neutrophils 
were obtained on pre-operative (upper) and postoperative (lower) days 
and incubated with calcium ionophore A23187 (2x 1076m), and 
arachidonic acid (5 x 1075 m) followed by the extraction of leukotrienes 
with methanol. After centrifugation of the extract, the supernatant was 
concentrated and applied to HPLC with a Novapak C-18 column, using 
a mobile phase buffer containing acetonitrile~-methanol—water—acetic acid 
(33.9°57.1, pH 5-6) The flow rate was 0-5 ml/min and absorbance at 
280 nm was recorded Each product was compared with purified 
leukotrienes for its elution time. a, injection; b, w-ordates of LTB,; 
c, LTC,, d, 6-trans LTB,; e, LTB, 
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LTC,/10° cells, respectively. These values were considered to 
be within the normal range, based on those of neutrophils from 
healthy volunteers, which gave values of 17:-74+5-5ng 
LTB,/10° cells and 12:8 + 4-9 ng LTC,/10° cells, respectively. 
After operation, LTB, production increased significantly, 
together with an increment in the production of 6-trans LTB, 
and @-oxidates of LTB,; LTC, production, however, decreased 
significantly after operations. LTD, was not detected in any 
cases in the pre- or postoperative periods. 


Discussion 

There are several reports showing postoperative impairment of 
such neutrophil functions as chemotaxis”, lysosomal enzyme 
content, and respiratory burst*®. In the present study we 
investigated the perioperative alteration of neutrophil function 
at the molecular level, focusing on the potential capacity for 
superoxide and leukotriene production. Superoxide production 
was significantly diminished in the postoperative period, an 
observation which is consistent with previous reports for the 
reduced respiratory burst?*. The alteration in leukotriene 
production, however, has not been reported previously. 

In the present study, we initially used FMLP as a stimulant 
for superoxide generation of the neutrophils. As the structure 
of the strong chemotactic peptide, FMLP, is indeed contained 
in bacterial protein products, it seemed to be a most suitable 
stimulant for analysis of the neutrophil function against 
bacterial infection. However, it became important to investigate 
whether the impairment of response to FMLP was a reflection 
of the decrease in total capacity of superoxide production or 
attributable to a reduction in this particular receptor-mediated 
reaction. Therefore, we also conducted tests using PMA, which 
is known to be a direct stimulator of intracellular protein kinase 
C?!, to investigate the maximum potential capacity of the 
neutrophils. The response to PMA decreased during postopera- 
tive period to an extent similar to that of FMLP (Table 2). 
These results suggest that the reduced response to FMLP is 
probably a reflection of the lower level of the superoxide- 
producing capacity of the neutrophils in the postoperative 
period. 

In the leukotriene-producing study we used calcium 
ionophore A23187 which, like PMA, directly stimulates 
intracellular protein kinase C*!: leukotriene production as a 
response to FMLP was not detectable. The results of 
leukotriene production in the present study, therefore, reflect 
the changes in the total potential capacity of the neutrophils. 
The LTB,-producing capacity increased significantly, concom- 
itantly with an increment in the production of 6-trans LTB, 
and qw-oxidates of LTB,. On the other hand, the LTC,- 
producing capacity decreased significantly. LTB,, 6-trans 
LTB,, and LTC, are known to be metabolites of LTA,?? 
(Figure 2). Both LTB, and LTC, were reported to be generated 
enzymatically from LTA,; 6-trans LTB, was claimed to be a 
non-enzymatic metabolite of LTA,?7-2*. This phenomenon 
could be interpreted as a shift of LTA, metabolism from the 
LTC,-producing pathway to the LTB,-producing one. 
However, there may not be a single cause, because when the 
total amount of these three LTA, metabolites was compared 
in the pre- and postoperative periods, the postoperative value 
was 1-2 times higher than the pre-operative one (Table 2). 
Therefore, it can be inferred that neutrophils during the 
postoperative period have a higher LTA, production than those 
in the pre-operative period. The high LTA, production in 
neutrophils during the postoperative period may affect the 
increase in production of LTB, and 6-trans LTB,. The low 
postoperative neutrophil LTC, production may be attributable 
to a decrease in neutrophil LTC, synthetase (glutathione 
S-transferase). 

It has been reported that LTC, production by eosinophils 
is 15 times higher than that by neutrophils?°. However, the 
postoperative reduction in LTC, production does not seem to 
be caused by a reduced amount of contamination by eosinophils 
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Figure 2 5-Lipoxygenase metabolites in arachidonic acid cascade. 

LTB, and LTC, are enzymatically generated from LTA, by LTA, 

hydrolase and LTC, synthetase (GSH S-transferase). 6-Trans LTB, ts 
a non-enzymatic metabolite of LTA,. LTB, is metabolized by the 

@-oxidation system to 20-OH-LTB, and 20-COOH-LTB, (w-oxidates of 
LTB,). GSH, glutathione, 5-HPETE, 5-hydroperoxyeicosatetraenoic 

acid 


in the postoperative neutrophil preparations, as analysis of the 
neutrophil preparations with Giemsa staining did not 
demonstrate any perioperative difference in the percentage of 
eosinophils. 

El-Maallem et al. observed that the cause of the postoperative 
decrement of neutrophil functions was a change in neutrophil 
subpopulation®. In the present study, we also observed an 
increased number and proportion of immature neutrophils in 
the postoperative peripheral circulation (Table 1). Several 
studies have demonstrated the correlation between neutrophil 
maturation and functional potency?**’. Therefore, the results 
in the present study, such as the impaired neutrophil capacity 
for superoxide production and the altered leukotriene 
metabolism may be, at least in part, attributable to the 
postoperative change in immature neutrophil proportion. 

Stanley et al. noted decrements in neutrophil chemotaxis 
and random migration in patients who received general 
anaesthesia with inhalation agents’. In addition to such 
agents™?8, several drugs such as catecholamime?? and 
glucocorticoids?°3! are known to depress neutrophil function. 
As patients who undergo major surgery cannot be free from 
surgical stress, higher plasma levels of catecholamine and 
glucocorticoid are occasionally observed. 

We investigated whether materials exerting such an effect, 
including those agents mentioned above, were present in the 
postoperative plasma. In our experiment, neutrophils prepared 
from healthy volunteers were initially pre-incubated with 
plasma from patients before and after operation. The 
leukotriene-producing capacity was then analysed: however, no 
significant alteration was observed (data not shown). 

In newborn infants*?, and in patients who suffer from 
chronic granulomatous disease”? or diabetes mellitus?*:3+, the 
superoxide-producing capacity of neutrophil is known to be 
low compared with that of healthy adults. This neutrophil 
dysfunction may attribute to the well-known high risk of 
bacterial infection in these cases. Similarly, patients who 
undergo major surgery may be at higher risk of bacterial 
infection because of the lower capacity for superoxide 
production by the neutrophils. 
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Heparin/dihydroergotamine for 
venous thrombosis prophylaxis: 
comparison of low-dose heparin 
and low molecular weight heparin 
in hip surgery 


In a prospective, double-blind controlled study we have compared the 
prophylactic efficacy against deep vein thrombosis of low-dose heparin + 
dihydroergotamine (A), low molecular weight heparin + dihydro- 
ergotamine (B) and placebo (C). A total of three hundred and fifty-six 
patients undergoing total hip replacement were randomized into three 
groups and 316 patients were analysed. All thrombi were verified by 
ascending phlebography. One-third of the patients developed deep vein 
thrombosis in group A and B, differing significantly from group C. The 
operative blood loss in group B was higher than that in groups A and 
C. However, the number of patients transfused and their transfusion 
requirements did not differ. Severe bleeding occurred in one patient in 
each group. No deaths were registered during the study. Our study 
indicates that prophylactic treatment against postoperative deep vein 
thrombosis with low molecular weight heparin + dihydroergotamine once 
daily is as effective and safe as conventional low-dose heparin + dihydro- 
ergotamine twice daily in patients undergoing total hip replacement. 
The once-daily regimen has the advantage of better patient acceptance 
and less nursing time. 

Keywords: Heparin, low molecular weight heparin, deep vein thrombosis, dihydroergotamine, 


DK-9000 Aalborg, Denmark 


Patients undergoing total hip replacement have a high risk of 
venous thrombosis and thromboembolic complications. 
Without prophylaxis, an incidence of postoperative deep vein 
thrombosis of between 45 and 70 per cent has been reported’, 
and in a large series the incidence of fatal pulmonary embolism 
was 2:3 per cent”. Prophylaxis with low doses of heparin is 
effective in most types of surgery, but has insufficient 
antithrombotic potency in patients undergoing total hip 
replacement? *. When heparin is combined with dihydro- 
ergotamine the incidence of thrombosis is reduced in these 
high-risk patients*:7>. Only one of these studies, however, 
included a group of untreated patients for comparison. 

Low molecular weight heparin (LMWH) has now been 
introduced as a prophylactic alternative. In experimental 
studies it has had more antithrombotic potency and less risk 
of haemorrhagic complications than conventional heparin'®!?, 
Furthermore, LMWH has the clinical advantage that it can be 
administered as a single daily dose. 

The present prospective, randomized, double-blind study 
compares the antithrombotic efficacy and safety of low-dose 
heparin + dihydroergotamine (LDH/DHE) and low molecular 
weight heparin + dihydroergotamine (LMWH/DHE) and 
placebo in patients undergoing total hip replacement. 


Patients and methods 


The study took place during a 2-year period from November 
1984 at Aalborg Hospital and Aarhus Municipal Hospital, 
Denmark. All patients aged 40 years and over who underwent 
total lip replacement entered the study, but were excluded if 
any of the following features were present: treatment with 
anticoagulants, myocardial infarction within the past 6 months, 
coronary insufficiency with angina at rest, severe hypertension 
(diastolic pressure > 120 mmHg), impaired renal or hepatic function, 
sepsis and/or shock, haemorrhagic diathesis, peripheral arterial disease, 
post-thrombotic syndrome, treatment with non-steroidal anti- 
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total hip replacement, ascending phlebography, haemorrhage 


inflammatory drugs or acetylsalicylic acid, and hypersensitivity to 
heparin, ergotamine, trypsin or radio-opaque dye. 

The study was approved by The National Health Service of 
Denmark and the local ethical committees. A total of 356 
patients were included and gave informed consent. During the 
study 40 patients in whom the protocol had not been correctly 
followed were excluded and 316 patients completed the study (Table 
1). All operations were performed through a posterolateral approach. 
According to the routine of the departments, all patients below 60 years 
of age received a cementless prosthesis (56 patients) and those aged 60 
or over a cemented prosthesis (260 patients). There was no difference 
between the groups according to sex, age, anaesthesia, duration of 
operation (Table 2), and msk factors (varicose veins, previous 
thromboembolic events). 


Heparin preparations 

Dihydergot-Heparin 5000®. Five thousand units of sodium heparin 
(APTT activity = anti-Xa activity), average molecular weight = 15 000in 
a fixed combination with 05mg dihydroergotamine-mesylate (total 
volume 0-7 ml). 


Heparin-NM-Dihydergot®. Fifteen hundred units APTT of low 
molecular weight heparin (6000 units anti-Xa), average molecular 


Table 1 Reasons for exclusion 








A B Cc Total 

Allocated 122 118 116 356 
Excluded 

Informed consent withdrawn 2 5 5 12 

Operation cancelled 3 0 5 8 

Phlebography not performed 1 2 3 6 

Miscellaneous 4 4 6 14 
Analysed 112 107 97 316 


Treatments: A, low-dose heparin+dihydroergotamine; B, low 
molecular weight heparin + dihydroergotamine, C, placebo 
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Table 2 Patient characteristics 





A(n=112) B(n=107) C (n=97) 

Sex M:F 50 62 55:52 41:56 
Age (years) 

Median 69 69 69 

Range 43-83 48-87 40-88 
Anaesthesia 

general :epidural 101-11 95:12 92:5 
Duration of operation (min) 

Median 114 114 110 

Range 45-275 50-230 60-210 


Treatment: A, low-dose heparin+dihydroergotamine; B, low 
molecular weight heparin + dihydroergotamine; C, placebo 


weight = 7600 ın a fixed combination with 0-5 mg dihydroergotamine- 
mesylate (total volume 0-5 ml). 


Prophylaxis 
The patients were allocated by random numbers to injections of 
LDH/DHE twice daily (group A), or injections of LMWH/DHE once 
daily (morning) and placebo (isotonic saline) once daily (evening, 
group B), or injections of placebo (isotonic saline) twice daily (group 
C). The injections were given subcutaneously in the abdominal wall 
and were started 2 h pre-operatively and continued for 7 days. 

Before this trial was instituted, none of the participating 
departments had been using any thromboprophylactic methods other 
than antithromboembolic physiotherapy and early mobilization (on 
the fourth postoperative day), both of which were continued during 
the trial. 

Correct prophylaxis was given to 294 patients (100 patients in group 
A and 97 ın groups B and C respectively). Correct prophylaxis was 
defined as administration ın correct order of all doses until at least 12 
injections had been given postoperatively or a thromboembolic 
complication occurred. 


Diagnosis of deep vein thrombosis 


On the fifth day after surgery all patients were examined by 
99%mTc-plasmin scanning (sensitivity=094 and specificity=0-56), 
according to Olsson et al.'?, Examination was performed with a 
collimated NaJ-scintillation detector (Lysotec, NOVO A/S, Denmark). 

Positive scannings were confirmed by ascending phlebography on 
the isotopically positive leg on the following day. Phlebography was 
performed using the method descnbed by Rabinov and Paulin’? and 
Zachrisson and Jansen'*. At each centre two radiologists performed 
all the radiographic examinations and interpreted all the venograms. 
The contrast medrum used was Iohexol (Omnipaque 240, Nyegaard and 
Co. A/S, Oslo, Norway). 


Treatment of deep vein thrombosis 

In the case of phlebographically verified thrombosis, prophylaxis was 
discontinued and the patient started treatment with heparin followed 
by a vitamin K antagonist for 3 months. 


Registration of complications 

The clinical course of each patient was followed until discharge from 
hospital, apart from this, no specific examinations to detect pulmonary 
embolism were carried out. Blood loss during the operation was 
estimated by the anaesthetist from the amount of blood in suction 
bottles and swabs. Postoperative blood loss was measured. Blood 
transfusions, formation of haematomas and reoperations were recorded 
(all operation wounds were inspected on the fourth postoperative day 
by the surgeons) Allergic side-effects, as well as local complications at 
the injection sites, were registered. 


Statistics 


The results were evaluated statistically using the x? test and 
Mann-Whitney U test with significance level of P<005 The 
comparisons between the treatment groups were based on 316 patients, 
except when stated otherwise. 


Results 


No deaths and no clinical evidence of pulmonary embolism 
were registered during the course of the study. Of 316 patients, 
122 developed deep vein thrombosis (92 in the operated leg 
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and 30 in the contralateral leg). The mcidence of deep vein 
thrombosis was 30 per cent in group A, 33 per cent in group 
B and 55 per cent in group C. The incidence of deep vein 
thrombosis in groups A and B was significantly reduced when 
compared with group C (P <0-01), but there was no.significant 
difference between group A and group B. When the analysis 
was based on the 294 patients with correct prophylaxis the 
incidence of deep vein thrombosis in group A and B was 
29 per cent and 32 per cent respectively; this did not alter 
the outcome. Significantly fewer patients in group B had 
thrombosis located in the femoropopliteal segments than in 
group C (P<001). The number of patients with isolated 
thrombosis in the crural segment was significantly lower in 
group A than in group C (P < 0-01). Fewer patients with verified 
thrombosis in group B had a thrombus located in the 
femoropopliteal segment compared with patients with 
thrombosis in group A (P<0-05) (Table 3). 

The operative blood loss of patients in group B did not differ 
from that in group A (Table 4), but was significantly higher 
than that in group C (P < 0-05). In the 294 patients given correct 
prophylaxis the operative blood loss in group B was even higher 
and differed significantly from that in both of the other groups. 
Postoperative blood loss, number of patients transfused and 
the amount of blood transfused did not differ between the 
groups. In group A excessive bleeding during the operation 
was observed in one patient, who lost 5800 ml of blood because 
of an unintentional arterial injury. Consequently the operation 
lasted 225 min. Although prophylaxis was continued the 
postoperative blood loss did not exceed the average observed 
in the group. One patient in group C underwent evacuation of 
a wound haematoma 9 days after the primary operation. Two 
patients were excluded from further analysis, one in group B 
developed gastrointestinal bleeding (gastric ulcer), and another 
in group C developed subarachnoid bleeding from rupture of 
a basilar artery aneurysm 3 days after surgery. Both patients 
were transferred to other departments which made examina- 
tion for deep vein thrombosis impossible. In no other patient 
were severe bleeding complications observed; no surgical 
intervention due to bleeding was necessary. Haematoma at the 
injection sites was observed in 42 patients in group A, in 33 


Table3 Distribution of 122 patients with deep vem thrombosis according 
to location of the most proximally observed thrombosis 





A B Cc Total 
Location 
Femoropopliteal segments 21 13 28 62 
Crural segment 13 22 25 60 
Total 34 35 53 122 


Treatments. A, low dose heparin+dihydroergotamine; B, low 
molecular weight heparin + dihydroergotamine; C, placebo 


Table 4 Data on bleeding 








A (n=112) B(n=107) C (n=97) 
Operative blood loss (ml) 
Median 627:5 700 650 
Upper and lower 500, 900 500, 1300 400, 850 
quartile 
Postoperative blood loss (m1) 
Median 462-5 430 455 
Upper and lower 170, 700 200; 650 180; 625 
quartile 
No. of patients 98 96 86 
transfused 
Blood transfused (ml) 
Median 812:5 997-5 T7125 
Upper and lower 556; 1170 582-5; 1500 605, 1000 
quartile 


Treatments: A, low dose heparin+dihydroergotamine; B, low 
molecular weight heparin + dihydroergotamine 
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patients in group B and in 12 patients in group C. No other 
side-effect related to the medication was observed. 


Discussion 


In the present study we found the antithrombotic efficacy of 
LDH/DHE comparable to that in previous studies on patients 
undergoing total hip replacement’:**. Moreover we found that 
LMWH/DHE in these patients was equally protective against 
deep vein thrombosis, which is similar to the results obtained 
in general surgery’©?9. 

Treatment with LMWH/DHE in our patients reduced the 
incidence of postoperative deep vein thrombosis from 
55 per cent to 33 per cent. A recently published, controlled 
study by Turpie et al.?° obtained an even higher reduction (51-3 
to 10-8 per cent). The patients were treated with LMWH (2400 
units anti-Xa twice daily) without the addition of DHE, starting 
from 12 to 24h after surgery. The higher efficacy of LMWH 
may be explained by the difference in the time at which the 
phlebography was performed. In our study all phlebographic 
examinations were made on the sixth day after surgery, whereas 
the phlebography in Turpie’s study was done on the 14th 
postoperative day in a number of patients. Thrombus formation 
starts during surgery, reaches a maximum on the first day and 
ceases about the fifth postoperative day™?!, after which 
fibrinolysis is restored and the thrombi start to be dissolved. 
As heparin restricts thrombus formation, lysis is facilitated in 
patients treated with heparin. Thus, more thrombi can be 
detected on the sixth day after surgery than when phlebography 
is delayed. ł 

It is generally accepted that thrombi which develop in the 
proximal venous segments of the leg are more liable to cause 
fatal embolic complications. Treatment with LMWH/DHE was 
more effective than LDH/DHE in reducing the number of 
thrombi in the femoropopliteal segments in our patients. The 
clinical value of this finding, however, may be limited, because 
the extension of the thrombi may change, due to the fact that 
it is impossible to tell whether the thrombus is actually growing 
or being dissolved at the time of diagnosis. The important 
information is the overall reduction in the incidence of 
postoperative deep vein thrombosis. 

In this study patients treated with LMWH/DHE had a 
higher operative blood loss than the other patients. LMWH 
has a greatly increased bioavailability compared with 
conventional heparin, partly because of different absorption 
characteristics*?. Thus, the interval of 2 h between the injection 
and the operation may have been too short, so that the 
maximum effect of LMWH was reached during surgery. Instead 
of giving a fixed dosage of LMWH it would probably be 
preferable to vary the dose according to body weight. 

The safety of prophylaxis with drugs that influence 
haemostatis is traditionally evaluated from the number of 
patients who develop excessive bleeding or wound haematomas 
during the course of treatment. The very low rate of 
haemorrhagic complications in this study, compared with 
previously reported frequencies, was partly due to the fact that 
no wound baematomas developed ın patients treated with 
heparin. We are aware that wound haematomas of minor 
clinical importance may have escaped registration because it 
was the surgeons who inspected the wounds. 

Haematoma at the injection sites, which we observed in 75 
patients treated with LDH or LMWH, is a well-known 
side-effect when heparin is injected subcutaneously. In rare 
instances these haematomas may reach a considerable size!*. 
All haematomas in our patients were small and caused no 
discomfort. 

We observed none of the serious vasospastic or cardiac 
complications which have been ascribed to treatment with 
dihydroergotamine??-**. 

Our study indicates that prophylactic treatment against 
postoperative deep vein thrombosis with LMWH/DHE once 
daily is as effective and safe as conventional LDH/DHE twice 


daily in patients undergoing total hip replacement. The 
once-daily regimen has the advantage of better patient 
acceptance and less nursing time. 


Acknowledgements 


We thank Dr P. Radbro and the technicians of the Department of 
Clinical Physiology, Aalborg Hospital, and Dr H. Hansen and the 
technicians of the department of Nuclear Medicine, Aarhus Municipal 
Hospital, for help with the plasmin scannings. We are indebted to 
Sandoz A/S, Denmark, for supplying the heparin. 


References 


1. Leyvraz PF, Richard J, Bachmann F et al. Adjusted versus 
fixed-dose subcutaneous heparin in the prevention of deep-vein 
thrombosis after total hip replacement. New Engi J Med 1983; 
309. 954-8. 

2. Johnson R, Green JR, Charnley J. Pulmonary embolism and its 
prophylaxis following the Charnley total hip replacement. Clin 
Orthop 1976, 127: 123-32. 

3 Hampson WGJ, Harns FC, Lucas HK et al. Failure of low-dose 
heparm to prevent deep-vein thrombosis after hip-replacement 
arthroplasty. Lancet 1974; ii: 795-7. 

4. Harns WH, Salzman EW, Athanasoulis C et al. Comparison of 
warfarin, low-molecular-weight dextran, aspirin and subcuta- 
neous heparin in prevention of venous thromboembolism 
following total hip replacement. J Bone Joint Surg 1974; 56A: 
1552-62, 

5. Kakkar VV, Stamatakis JD, Bentley PG et al. Prophylaxis for 
postoperative deep-vein thrombosis: Synergistic effect of heparin 
and dihydroergotamine. JAMA 1979; 241: 39-42. 

6 Sikorski JM, Hampson WG, Staddon GE. The natural history 
of aetiology of deep vein thrombosis after total hip replacement. 
J Bone Joint Surg 1981; 63B: 171-7. 

7. Sagar S, Stamatakis JD, Higgins AF et al. Efficacy of low-dose 
heparin in prevention of extensive deep-vein thrombosis in 
patients undergoing total-hip replacement. Lancet 1976; i: 
1151-4 

8.  Tscherne H, Westermann K, Trentz O et al. Thromboembolische 
Komplikationen und ihre Prophylaxe beim Huftgelenksersatz. 
Unfallheilkunde 1978; 81: 178-87. 

9  SchondorfTH, Weber U. Prevention of deep vein thrombosis in 
orthopedic surgery with the combination of low dose heparm 
plus either dthydroergotamine or dextran. Scand J Haemat 1980; 
Suppl. 36: 126-40. 

10. Esquivel CO, Bergqvist D, Byorck CG et al. Comparison between 
commercial heparin, low-molecular weight heparin and pentosan 
polysulphate on hemostatis and platelets in vivo. Thromb Res 
1982; 28: 389-99. 

11 Persson E, Nordenstrom J, Nilsson-Ehle P et al. Lipolytic and 
anticoagulant activities of a low molecular weight fragment of 
heparin. Eur J Clin Invest 1985; 15: 215-20. 

12. Olsson CG, Albrechtsson U, Darte L et al. Tc-99m plasmin for 
rapid detection of deep vein thrombosis. Nucl Med Commun 1982; 
3: 41-52. 

13. Rabinov K, Paulin S. Roentgendiagnosis of venous thrombosis 
in the leg. Arch Surg 1972; 104, 134-44, $ 

14 Zachrisson BE, Jansen H. Phlebographic signs in fresh 
postoperatıve venous thrombosis of the lower extremity. Acta 
Radiol (Diagn) 1973; 14: 82-96. 

15. Fredin HO, Rosberg B, Arborelius Jr M et al On 
thromboembolism after total hip replacement in epidural 
analgesia: a controlled study of dextran 70 and low-dose heparin 
combined with dihydroergotamine. Br J Surg 1984; 71: 58~60. 

16. Kakkar VV, Dyazaeri B, Fok J et al. Low-molecular-weight 
heparin and prevention of postoperative deep vein thrombosis. 
Br Med J 1982; 284° 375-9. 

17. Kakkar VV, Murray WJG. Efficacy and safety of low-molecular- 
weight heparin (CY216) in preventing postoperative venous 
thrombo-embolism’ a co-operative study. Br J Surg 1985; TX 
786-91 

18 ~=Bergqvist D, Burmark US, Frisell J et al. Low molecular weight 
heparin once daily compared with conventional low-dose heparin 
twice daily. A prospective double-blind multicentre trial on 
prevention of postoperative thrombosis. Br J Surg 1986; 73: 
204-8. 

19 Sasahara AA, Koppenhagen K, Haring R et al. Low molecular 
weight heparin plus dihydroergotamine for prophylaxis of 


Br. J. Surg., Vol. 76, No. 7, July 1988 


postoperative deep vein. thrombosis. Br J Surg 1986; 73: 697-700 

20. Turpie AGG, Levine MN, Hirsh J et al. A randomized controlled 
trial of a low-molecular-weight heparin (Enoxaparin) to prevent 
deep-vein thrombosis in patients undergoing elective hip surgery. 
N Engl J Med 1986; 315: 925-9. 

21. Westermann K, Trentz O, Pretschner P et al. Thromboembolism 
after hip surgery. Int Orthop 1981, 4. 253~7. 

22. Dawes J, Bara L, Billaud E et al. Relationship between biological 
activity and concentration of a low-molecular-weight heparin 
(PK 10169) and unfractionated heparin after mtravenous and 
subcutaneous administration. Haemostatis 1986; 16: 116-22. 


Surgical workshop 


Br. J. Surg. 1988, Vol. 75, July, 689 


An operation for incisional hernia 
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The problem of incisional hernia is not solved. Recurrence rates 
are not insignificant and the variety of operations designed to 
deal with it reflects. uncertainty. regarding the best method. In 
large hernias muscle re on needs to be overcome. 
Operation should be confined to those patients who have 
successfully dieted if obese. 


Method 


The abdomen is disinfected with iodine and spirit. The skin of 
the hernia 1s incised along the whole length of the scar. Opening 
the peritoneum is avoided if possible. The skin and 
subcutaneous fat are reflected from the underlying peritoneum 
on either side until the edges of the abdominal musculature are 
encountered by palpation. They are then cleared of overlying fat 
and underlying peritoneum for 3 to 4cm., 

On each side a piece of tubing, as from a large Redivac drain 
(O.E.C. Ltd., UK), is introduced through the skin at one end of 
the wound in line with the cleared muscle bellies so as to lie on 
them, and brought out through the skin at the other end. For 
drainage the tubing 1s longitudinally incised half way along its 
length. Where it projects through the skin its ends are secured 
with safety pins (Figure 1). 

Six to eight strong extraperitoneal interrupted Vicryl 
(Ethicon Ltd, UK) sutures are inserted through the musculature 
to surround the tubing. They are left untied until they are all in 
position. Considerable force can then be exerted to bring the 
muscles together, after which the sutures are tied. The apposed 
muscle edges are lightly stitched together. Peritoneal defects are 
ignored. The subcutaneous dead space is reduced by skin 
excision, drained and closed. 

The patient can be discharged from hospital after about 10 
days. A district nurse must regularly dress the emergent tubes 
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Figure 1 Method of repair of incisional hernia 


from which drainage continues as long as they are in place. A 
month or so after the operation the tubes are tested for looseness 
in their respective tracks, indicating both the relaxation of the 
grip due to the sutures, and the satisfactory healing of the 
muscles in an apposed position. The tubes are withdrawn on the 
application of a disinfectant. Thereafter dressings are applied to 
the exit wounds until all discharge ceases. 

Five of six patients have had this operation with satisfactory 
results after two years. One patient, in whom nylon sutures were 
used instead of Vicryl, suffered a minor recurrence, and one of 
his nylon sutures was extruded. 

This procedure is designed to avoid sutures which, under 
tension, cut through tissues. The risk of infection from synthetic 
material or its late extrusion 1s eliminated. 
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Oxygen consumption (Vo,) immediately following major injury in man 
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For four decades the metabolic response to trauma in man has 
been regarded as divided into two phases. It has been said that 
there is an initial phase of low oxygen consumption lasting up 
to 48h—the ‘ebb phase’—-followed by a period of high 
oxygen consumption and tissue repair—the ‘flow phase”. 
This hypothesis has been widely promulgated and extensively 
quoted*~* thus achieving the status of dogma. It 1s, however, 
based almost entirely on one study of a small number of poorly 
selected patients using methods notoriously prone to error and 
with poor interpretation of the results. Indeed recent reviews® 7 
have commented on the paucity of clinical studies in man, as 
opposed to experimental studies on laboratory animals, which 
have demonstrated an ebb phase response after injury. They 
also comment on the unconvincing nature of the small amount 
of evidence that is available. In early studies oxygen 
consumption was calculated from measurements of the oxygen 
content and volume of inspired and expired gases. Using this 
method, combined with measurements of arterial and mixed 
venous oxygen content, Fick calculated cardiac output using 
the equation which now bears his name: 
Vo 
CO= ss — 
Cio, —Go, 

where CO = cardiac output, Cio, = arterial oxygen content, 
Cyo,= mixed venous oxygen content and Vo,= oxygen 
consumption. It is now possible to measure cardiac output 
accurately and with reproducible results at the bedside using 
the thermodilution technique®. An alternative form of the Fick 


Table 1 Patient details 


therefore measured Vo, soon after major injury in 16 patients. Vo, was 
reduced in only two patients, within the normal range in four and 
increased in ten. Vo, was maintained by increased oxygen extraction in 
six patients leading to low levels of mixed venous oxygen saturation. 
There is no evidence for an ‘ebb phase’ response in man. 

Keywords: Trauma, oxygen consumption, ebb phase, flow phase, oxygen delivery 


equation can be used to calculate Vo,. Using this alternative 
form of the Fick equation (see methods section below) we have 
studied prospectively the Vo, in 16 patients soon after receiving 
major blunt trauma, all of whom required mechanical 
ventilation. This alternative method is considered more 
accurate than the original method, especially in patients 
requiring mechanical ventilation with supplemental inspired 
oxygen’. As Vo, is now known to correlate with survival in 
shocked and critically ill patients it is now routinely measured 
in modern intensive care units!???. 


Patients and methods 


The clinical details of the patients and their injuries are summarized 
in Table 1. 

All patients were managed on the Intensive Care Unit (ICU) of the 
University Hospital of South Manchester. The ambient temperature 
of this unit is maintained at 24°C. Immediately after arrival at hospital 
the trauma score was calculated by at least one of the authors. Injury 
severity score was calculated at death or on discharge from hospital. 
General resuscitation and fluid replacement was inttated in the 
Accident and Emergency Department and this was continued during 
transfer to, and for the period on, the ICU. All patients received a 
gelatin solution and three required transfusions of uncrossmatched 
blood. All patients were mechanically ventilated and had arterial 
oxyhaemoglobin saturation maintained at 295 per cent by adjustment 
of fractional inspired oxygen concentration (FIo,) and other ventilator 
settings. The FIg, required to achieve this varied from 0-5 to 1-0 with 
a mean of 0-65. The indications for mechanical ventilation were apnoea, 
clinical evidence of respiratory distress, inability of the patient to 





7 Injury 
Case Trauma severity Mode of 
number score score Age injury Outcome Major fractures and some associated injuries 
1 14 25 57 RTA Survived MRF, pneumothoraces 
2 8 34 66 Fall Died MRF, skull and long bones 
3 8 34 17 RTA Survived MRF, facial and long bones 
4 6 32 56 Assault Survived MRF, facial and long bones 
5 7 32 18 RTA Survived Degloving injury and amputation of leg 
6 8 32 27 RTA Survived MRF, skull and Jong bones 
7 9 24 22 RTA Survived MRF, long bones 
8 7 66 21 RTA Died MRF, skull and long bones 
9 9 38 32 RTA Survived MRF, skull and long bones 
10 8 48 23 RTA Survived MRF, facıal and long bones 
11 8 48 17 RTA Survived MRF and lumbar spine; ruptured spleen 
12 8 43 34 RTA Survived MRF and long bones; perforated jejunum 
13 9 32 57 RTA Died MRF and long bones, amputation of arm 
14 6 34 19 RTA Survived Long bones. Head injury; pulmonary 
contusion 
15 15 41 42 RTA Died Pelvis and long bones; perforated large bowel 
16 li 16 69 Fall Survived MRF and long bones 


RTA, road traffic accident; MRF, multiple rıb fractures 
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maintain protective airway reflexes or hypoxaemia resistant to 
supplemental inspired oxygen. All patients had a pulmonary artery 
flotation catheter and a femoral arterial line inserted as part of their 
routine monitoring. 

Cardiac output was determined by a standard thermodilution 
technique using cooled injectate and an in-line temperature probe with 
display of the thermodilution curve The mean of three measurements 
within 5 per cent of each other was taken!?, From samples of blood 
taken from the femoral and pulmonary arteries, haemoglobin content 
and oxygen saturation were measured and oxygen contents were 
calculated using the following formulae: 


C,o, = (Hb x saturation x 1 39) + dissolved O, 
Cyo, = (Hb x saturation x 1 39) + dissolved O, 


Cardiac output was indexed for body surface area, derived from 
standard nomograms based on measurements of the patients’ height 
and weight. Oxygen delivery and consumption were calculated from 
the formulae: 


Do, = CI x 10 x Co, ml min“! m~? 
Vo,= CI x 10 x (Cyo,— Cro,) ml min~! m~? 


where CI = cardiac index in litres mm~! m~* and Do, = oxygen delivery. 
The oxygen extraction ratio (OER) was determined from the 
formula: 


Go, — 0o, 
a 

A record of mixed venous oxyhaemoglobin saturation (Syo,) was 
made. 

No patient received inhalational anaesthesia or surgery before the 
measurements were made. Analgesia was provided with papaveretum 
15-30 mg intravenously as required. 

The mean tme from injury to haemodynamic measurements being 
made was 1-6 h (range 0 8-9 h). 


_ OER= 


Results 


The values of CI, Cio, Do, Vo, OER and Sjo, are shown in 
Table 2 and in Figures 1, 2 and 3. 

In summary the Vo, was higher in ten patients and within 
the normal range in four patients. In only two patients was 
Vo, below normal; one of these (case 4) had a blood alcohol 
level of 356 mg per cent and in the other Do, was well below 
the level thought to be critical in man’*. In seven patients Vo, 
was maintained despite a low Do, by increases in OER, leading 
to low levels of Svo, in six patients. 

The mean intrapulmonary shunt (Qs/Qt per cent) was 
17-2+7-3 with a range of 9-34 per cent. 


Table 2 Oxygen transport variables 





Case 
number CI Co, Do, Vo, OER So, 
1 58 145 841 145 17 92 
2 27 13-0 351 119 34 71 
3 3-5 18-2 637 155 24 79 
4 4-4 148 651 105 16 87 
3 55 18-5 1018 176 17 85 
6 42 18-2 764 176 23 75 
7 25 143 357 110 31 52 
8 28 16°8 470 308 65 36 
9 53 151 800 175 22 79 
10 49 169 828 176 21 82 
11 34 16:4 558 190 34 66 
12 18 145 261 94 36 64 
13 54 153 826 238 29 TI 
14 66 150 990 198 20 82 
15 69 13-8 952 186 20 81 
16 26 12-9 335 190 56 43 


CI, cardiac index (litres min“ m~?); Cao, arterial oxygen content 
(mldl“"); Do,, oxygen delivery index (mimm~'m~); Vo,, oxygen 
consumption index (mi mn~! m7~?); OER, oxygen extraction ratio per 
cent; Syo,, mixed venous oxygen saturation per cent 
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Figure 1 Cardiac index and arterial oxygen content of 16 patients 
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Figure 2 Oxygen delivery and consumption of 16 patients 
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Figure 3 Oxygen extraction ratio and mixed venous oxygen saturation 
of 16 patients 


Post-traumatic oxygen consumption: J. D. Edwards et al. 
Discussion 

The occurrence of an ‘ebb phase’ after injury in man is an 
attractive hypothesis but cannot be supported by the evidence 
available. Cuthbertson! claimed to have demonstrated that 
Vo, following injury in man was reduced for up to 48h. He 
studied seven patients, three of whom had undergone elective 
orthopaedic procedures performed under spinal or general 
anaesthesia. The other four patients had relatively minor 
injuries with injury severity scores, calculated from the 
information provided, of 4, 4, 4, and 9 respectively. A review 
of his data reveals that in five patients the Vo, on the first day 
of injury was higher than on subsequent days in the so-called 
flow phase. 

Using a more accurate method ın a larger group of patients 
with much more severe injuries we have found that Vo, is not 
reduced after major trauma. Our findings are supported by 
those of Cournand et al.'* who found low levels of Svo, and 
mecreased OER after injury before fluids, blood or oxygen had 
been administered. They studied 36 patients in an effort to 
determine the cause of post-traumatic shock. They did not 
calculate Vo, but provided the data necessary to do so. Their 
results demonstrate that as shock became more severe OER 
increased, maintaining Vo, at higher than normal levels but 
producing low levels of Sgo,. In a study armed primarily at 
identification of variables associated with outcome after major 
trauma and haemorrhage, Shoemaker et al.'* showed that Vo, 
was lower in those ultimately destined to die but within the 
normal range in many. The low levels of Vo, were associated 
with critically low levels of Do,. The values for So, are not given 
but mean values can be calculated from the information 
provided to be 57 per cent in survivors and 48 per cent in 
non-survivors, demonstrating increased OER with maintained 
Vo, in the face of a reduced Do.. 

Thus the true metabolic response to injury in man is the 
maintenance of a normal Vo, if necessary by increases in OER 
leading to low levels of Syo,. In the absence of sepsis or 
established adult respiratory distress syndrome the Syo, is 
considered the best single indicator of tissue oxygen availability, 
low levels indicating reduced availability’®"’, There is general 
agreement that Syo, levels of 60 per cent or less are associated 
with tissue hypoxia and that levels approaching 40 per cent are 
critical and not compatible with survival if sustained'®. 

Stoner’ has recently reviewed the metabolic effects of trauma 
and has commented on the paucity of evidence for an ebb phase 
response in man and the difference between the response of 
small laboratory animals and that of larger mammals. He has 
also drawn attention to the difference in response to isola- 
ted haemorrhage and haemorrhage associated with tissue 
damage—due to the nociceptive reflexes associated with injury. 
To quote directly from Stoner, ‘if the prime aim of the 
physiological responses of the ebb phase is to maintain adequate 
oxygen transport to the tissues, particularly in those organs on 
which life depends, then it must be admitted that ın some cases 
they fail’. 

In a series of retrospective and prospective studies ın 
postoperative patients it has been shown that survival is 
increased if Vo, is maintained at higher than normal levels by 
providing a supranormal CI and Do,*?. Following the initial 
measurements of Vo,, Do, and Syo, in our patients, all necessary 
therapy was provided—fluids, blood transfusion, inotropic 
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support and adjustment of mechanical ventilation in order that 
Do, was equal to or above the known optimal level. Oxygen 
consumption was thus maintained at high levels with low 
levels of Syo,, avoiding potential tissue hypoxia and producing 
a favourable outcome in a group of patients with a high risk 
of death predicted by combined trauma and injury severity 
scores. 

The risk of death was high in the group of patients studied 
but survival was greater than might have been expected!®. It 
is the delivery of oxygen to the tissues which determines the 
metabolic response to injury and the maintenance of this above 
critical levels that determines outcome. 


References 


1 Cuthbertson DP. Observations on the disturbance of metabolism 
produced by injury to the limbs. Quart J Med 1932; 1° 233-46. 

2. Cuthbertson DP Post-shock metabolic response. Lancet 1942; 
i 433-7. 

3. Wilmore DW The wound as an organ In: Little RA, Frayn 
KN, eds. The Scientific Basis for the Care of the Critically Il. 
Manchester: Manchester University Press, 1986: 45—59. 

4. Odling-Smee GW. The metabolic response to injury. In. Odling- 
Smee GW, Crockard A, eds. Trauma Care. London: Academic 
Press, 1981: 33-52 

5 Shoemaker WC Circulatory mechanisms of shock and their 
mediators. Crit Care Med 1987; 15- 787-94. 

6 Little RA. Heat production after injury. Br Med Bull 1985; 41: 
226-31. 

7 Stoner HB. Interpretation of the metabolic effects of trauma and 
sepsis. J Clin Pathol 1987; 40: 1108-17. 

8. Forrester JS, Ganz W, Diamond G et al. Thermodilution cardiac 
output determination with a single flow directed catheter Am 
Heart J 1972; 83: 306-11. 

9. Buran JM. Oxygen consumption. In: Snyder JV, Pinsky MR, eds. 
Oxygen Transport in the Critically Ill. Chicago: Year Book 
Medical Publishing Inc., 1987. 16-21 

10. Bland RD, Shoemaker WC, Abraham E, Cobo JC. 
Hemodynamic and oxygen transport patterns in surviving and 
non surviving postoperative patients Crit Care Med 1985; 13: 
85-90. 

11. Shoemaker WC. Relationship of oxygen transport patterns to the 
pathophysiology and therapy of shock states. Intensive Care Med 
1987; 13: 230-43 

12 Snyder JV. Patterns of hemodynamic response. In: Snyder JV, 
Pinsky MR, eds. Oxygen Transport in the Critically Ill. Chicago: 
Year Book Medical Publishing Inc., 1987: 46-66 

13. Shibutani K, Komatsu T, Kubal K. Critical level of oxygen 
delivery ın anesthetized man. Crit Care Med 1983; 11: 640-3. 

14 Cournand A, Riley RL, Bradley SE et al. Studies of the circulation 
ın clinical shock Surgery 1943, 13: 964-95. 

15. Shoemaker WC, Appel P, Czer LSC et al Pathogenesis of 
respiratory failure (ARDS) after hemorrhage and trauma. Crit 
Care Med 1980; 8: 504-12. 

16. Mixed venous oxygen saturation. Its role in the assessment of the 
critically ill patient. Arch Int Med 1983; 143: 1400-2. 

17 Lee J, Wnght F, Barber R, Stanley L. Central venous oxygen 
saturation in shock. a study in man. Anesthesiology 1972; 36: 
472-8. 

18 Kasnitz P, Druger GL, Yorra F et al. Mixed venous oxygen 
tension and hyperlactemia. Survival in severe cardiopulmonary 
disease. JAMA 1976; 236: 570-4. 

19 Boyd CR, Tolson MA, Copes WS. Evaluating trauma care: the 
TRISS method. J Trauma 1987; 27. 370-8. 


Paper accepted 10 February 1988 


Br. J. Surg.. Vol. 75, No. 7, July 1988 


Br. J. Surg. 1988, Vol. 75, July, 


693-696 Enterostomy as an adjunct to 
treatment of intra-abdominal 


sepsis 


W. L. E. M. Hesp, 

E. J. C. Lubbers*, 

H. H. M. de Boer* and 
T. Hendriks* 


Department of General Surgery, 
Canisius/Wilhelmina Hospital, and 
*Department of General Surgery, 
St. Radboud University Hospital, 
Nijmegen, The Netherlands 


Correspondence to: 

Dr W. L E. M. Hesp, Department 
of General Surgery, Canisius/ 
Wilhelmina Hospital, 

P.O. Box 9015, 6500 GR 
Nijmegen, The Netherlands 


Establishing a colostomy to avoid the need for anastomosis or 
to protect a more distally located anastomosis is accepted 
practice in surgery of the colon in high risk situations. Several 
adverse circumstances, e.g. generalized peritonitis, intra- 
abdominal abscess and impaired circulation, are held 
responsible for an increased leakage rate in colonic surgery. 
We have demonstrated that under these conditions there is also 
an increase in the number of anastomotic failures in the small 
bowel and that the mortality from this complication is high. 
A logical extension of experience gained in colonic surgery 
would be to apply the principle of enterostomy to special 
problems in small bowel surgery. There have been occasional 
advocates of the use of enterostomy in Crohn’s disease”? and 
in necrotizing enteritis in children*. Preliminary experience with 
its use in generalized peritonitis has been described by 
Mulholland and Delaney* and by ourselves®. It is our current 
policy to use an enterostomy after small bowel resection in the 
presence of peritonitis or intra-abdominal abscesses. 

As far as we know, there exist no data in the literature 
concerning morbidity and mortality concomitant to the use of 
enterostomy in small bowel surgery. Therefore, we present our 
experience with 60 patients. 


Patients and methods 


In the period 1977-84 a small bowel split-enterostomy was established 
in 60 patients over the age of 16 years. There were 32 male patients 
and 28 female patients. Ages ranged from 19 to 76 years with a mean 
age of 45 7 (Figure 1). The mesentery of the bowel was divided as far 
as possible so as to bring the afferent limb out through a separate 
incision away from the mam abdominal wound. A Brooke type 
ileostomy was always aimed at. The efferent limb was brought out 
either through the main wound or a separate wound, or oversewn and 
fixed to the parietal peritoneum to facilitate later retrieval. Patients 
were divided into four groups (Table 1) according to the presumed risk 
of the underlying disorder group 1, postoperative peritonitis from 
abscess or anastomotic dehiscence; group 2, secondary pentonitis 
(appendicitis and perforated gastric/duodenal ulcer excluded), group 
3, obstruction or fistula, and group 4, miscellaneous. 


Group 1 

Of the 31 patients with postoperative peritonitis 22 were referred to us 
by other institutions. In 17 of the subgroup of 19 patients with 
anastomotic dehiscence, treatment was by dismantling the anastomosis. 
The other two cases concerned leakages of sigmoid anastomoses which 
necessitated a Hartmann procedure plus a bowel resection (once 
because there was a strangulation obstruction of the intestine and once 
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In 60 patients a small bowel enterostomy was constructed as part of 
the treatment of various intra-abdominal infectious and obstructive 
conditions. Eleven patients (18 per cent) died in the immediate 
postoperative period from continuing sepsis. In one patient closure of the 
stoma was not considered because of disseminated malignancy. In the 
remaining 48 patients continuity of the gut was subsequently restored. In 
22 patients (46 per cent) complications occurred, 12 (25 per cent) of 
which were intra-abdominal septic complications. The occurrence of 
intra-abdominal complications was found to be linked to premature (i.e. 
within 3 months) closure of the stoma. Reasons for premature closure 
were stomal difficulties and prerenal azotaemia. Stomal closure was 
attended by a 10 per cent mortality rate. 

Keywords: Small bowel, anastomosis, stoma, intra-abdominal sepsis 


for an ischaemic right colon) with subsequent construction of a 
split-ileostomy. In the other subgroup of 12 patients, who underwent 
1 or more laparoctomies because of intra-abdominal abscesses, 
indications for performing an enterostomy were’ iatrogenic small bowel 
lesions (n=6), enteritis of the distal ileum (n= 2), small bowel 
perforation (n = 2) and small bowel fistulae (n = 1). A final patient with 
a jejuno-feeding fistula, because of a haemorrhagic necrotizing 
pancreatitis, developed intra-abdominal leakage, necessitating con- 
struction of a split-yeyunostomy 


Group 2 


It has been our policy to avoid the construction of an anastomosis 
after resection of a small bowel segment in the presence of peritonitis. 
Seven patients with Crohn’s disease received a split stoma because of 
free perforation (n = 2), multiple fistulae with abscesses (n = 3), or the 
presence of intraperitoneal masses with smali accumulations of pus 
(n= 2) In two patients with internal incarcerated hernia, necrotic small 
bowel had to be resected. Blunt abdominal trauma (n= 2), in one 
patient coupled with a severe pancreatitis, had caused laceration of the 
distal ileum which had been in existence for 48h at the time of the 
operation. The remaining five patients received a split-enterostomy for 
various reasons. free perforation in ulcerative colitis, multiple small 
bowel perforations in gallstone deus, a foul-smelling necrotic bowel 
segment in mesenteric imfarction, a perforated metastasis in 
carcinomatosis peritone: and a sigmoid perforation with fibrinous 
adhesions between small intestine and sigmoid colon. 


Group 3 


Indications for enterostomy in the patients from group 3 were: the 
presence of repeated enterocutaneous fistulae (n= 2), rectovaginal 
fistula in ulcerative colitis (n = 1), massive intestinal distension (n = 2) 
and fistulae at multiple levels (n = 4). 


Group 4 

Two of this miscellaneous group suffered from gastrointestinal blood 
loss with Crohn's disease or irradiation enteritis, and a temporary 
split-enterostomy was performed in order to ascertain if sufficient tissue 
had been resected The third patient developed necrotizing enteritis of 
the entire colon and distal leum after a burn injury Finally, a patient 
with extensive malignant infiltration in the left abdomen, associated 
with a sigmoid carcinoma and diverticulitis, received a temporary 
split-ileostomy. 


The enterostomies were distributed throughout the small bowel. 14 in 
the jejunum, 16 in mid-ileum and 30 in the terminal ileum. 
Altogether 243 laparotomies were performed on these 60 patients 
Bowel preparation was not practised and antibiotic cover was not 
routinely given for these small bowel operations Anastomoses were of 
the two-layer kind of Vicryl 3-0 (Ethicon Ltd, UK). In analysing the 
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Split stomata 


n = 60 


_——— 


Stoma closed 


n = 48 
For < 3 months 
n = 31 
Died Survived 
n=5 n= 26 


Figure 1 Results of treatment in 60 patients with split stomata 


Table 1 Indications for establishing an enterostomy on the small bowel 


Group 1. postoperative peritonitis 31 


Anastomotic dehiscence 19 
Underlying disorder 

Sigmoid carcinoma 
Mesenteric infarction 
Bifurcation prothesis 
Crohn’s disease 
Incarcerated hernia 
Irradiation enteritis 
Multiple fistulae 
Bricker loop 
Haemophilia 
Myxoma peritonei 


Intra-abdomunal abscesses 
Underlying disorder 
Gastric resection 
Incarcerated hernia 
Appendicectomy 
Blunt abdominal trauma 
Pancreatitis 
Cholecystectomy 
Retroperitoneal lymphadenectomy 
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outcome of these procedures complications were tabulated and 
correlations were sought with the following factors serum albumin, 
renal function (urea, creatinine), ver function (bilirubin, alkaline 
phosphatase, glutamic oxalacetic transammase, glutamic pyruvic 
transaminase) and the time which elapsed between construction of the 
stoma and re-establishment of continuity of the gut. 


Resalts 


Eleven patients died, between 2 and 85 days (mean 32 days) 
after establishment of the enterostomy, from irreversible 
intra-abdominal sepsis and multiple organ failure (Figure 1). 
The mean age of these patients was 56 years (range 21-73 
years). Nine patients belonged to group 1 and two to group 2. 
In one patient the continuity was not restored because of the 
presence of disseminated malignancy. 

Of the 48 survivors whose stomas were subsequently closed, 


Survived 
n= 49 


Permanent stoma 
n=1 


For >3 months 


n=17 
Survived 
n= 17 


= 
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Group 2: secondary peritonitis 


Underlying disorder 
Blunt abdominal trauma 
Sigmoid perforation 
Crohn’s disease 
Incarcerated hernia 
Ulcerative colitis 
Perforated gallstone ileus 
Mesenteric infarction 
Perforated metastasis 
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Group 3. obstruction/fistulae 


wo 


Underlying disorder 
Postoperative fistula 
Volvulus 
Crohn’s disease 
Iatrogenic lesion after laparoscopy 
Rectovaginal fistula 
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Group 4: miscellaneous 4 


Underlying disorder 
GI haemorrhage in‘ 
Crohn’s disease 
Irradiation enteritis 
Necrotizing enteritis 
Ingrown sigmoid carcinoma 
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21 could leave the hospital for further recovery at home. Two 
of these had to be re-admitted earlier than foreseen because of 
dehydration, while the remaining 19 were electively re-admitted 
for closure of the stoma In all, 29 patients needed in-hospital 
intravenous feeding because of the necessity of fluid and 
electrolyte replacement. Daily loss from the stoma measured 
> 1 litre in six patients, > 1-5 litres in seven patients, > 2 litres 
in eight patients and >3 litres in two patients. For the 
remaining six patients the exact amount could not be calculated 
from the notes. All patients received parenteral nutrition 
through a subclavian infusion. In 21 patients this had to be 
continued until closure of the stoma. 

In these 48 patients 62 bowel anastomoses were constructed 
(Table 2). Some patients received more than one anastomosis 
because they had more than one stoma or because of iatrogenic 
lesions during the operation as a consequence of dense 
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Table 2 Number and localization of anastomoses 





Anastomosis n 

Jeyunojeyunostomy 11 
Jejuno-ileostomy 1 
Jejunocolostomy 1 
Tleo-ileostomy 31 
Tleocolostomy 14 
Colocolostomy 4 





Table 3 Complications of stomal closure in 22 patients 


Complication n 


Enterocutaneous fistula 
Dehuscence anastomosis 


Wound infection 6 
Pneumonia 1 
Pulmonary embolism 1 
Dehiscence abdominal wound 2 
Intra-abdominal abscess 2 
Bladder fistula 1 

2 

7 





Continuity of the small bowel was restored in 48 patients: the main 
wound was closed 20 times and left open ın 28 cases; numbers for the 
stomal wound were 6 and 42, respectively 


adhesions. Complications after closure of the enterostomy 
occurred in 22 patients (46 per cent, Table 3). Wound 
complications were seen exclusively in those patients where the 
skin and subcutaneous tissues of the wound had been closed. 
Intra-abdominal complications were seen in 12 patients 
(25 per cent) after closure of the enterostomy. It is to be noted 
that in two patients an intra-abdominal abscess occurred which 
was caused by a bowel perforation at some distance from the 
intact anastomosis. Intra-abdominal complications occurred 
exclusively in patients where the stoma was closed within 
3 months (Table 4). The time lapse between stomal 
construction and closure was significantly less (P = 0-005, 
Wilcoxon test for two random samples) in patients with 
subsequent intra-abdominal complications than in patients 
where no complications occurred. More generally, this time 
interval was also significantly (P = 0-017) smaller in patients 
with complications than in patients without complications. 
Disturbances in renal function and in liver function showed no 
statistically significant relation with the emergence of 
complications. A serum albumin level of <35 g/l was present 
in 47 per cent of patients with intra-abdominal complications 
against 9 per cent of patients without these complications 
{P = 0-01, Fisher’s two-sided exact test for a 2 x 2 table). 

The further course of the patients with intra-abdominal 
complications is given in Table 5. The mean age of the five 
patients who died was 63-5 years which was significantly 
(P = 0-008, Wilcoxon) higher than the mean age of the patient 
who survived. The mortality rate associated with closure of the 
enterostomy was 10 per cent and occurred exclusively in 
patients belonging to group 1. Total mortality in group 1 was 
14 out of 31 patients (45 per cent), in group 2 it was 2 out of 16 
patients (12 per cent) and in groups 3 and 4 nil. Due to the 
relatively small numbers this obvious trend could not be shown 
to be statistically significant. 


Discussion 

Establishment of an ileostomy or a jejunostomy as part of the 
treatment for the conditions affecting this series of patients is 
sound in theory. Suturing the bowel under septic conditions 
carries a high risk, as again demonstrated by the fact that in 
this series oversewing of small leaks was followed by renewed 
leakage in more than 50 per cent of iatrogenic lesions and in 
100 per cent of anastomotic leaks. However, establishing an 
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enterostomy in this type of patient has obvious drawbacks: loss 
of fluid and electrolytes, loss of resorptive surface and the 
necessity of a further operation to re-establish continuity of the 
gut. 

Closure of the enterostomy was accompanied by a 
complication rate of 46 per cent. The complications can be 
divided into intra-abdominal complications and ‘other’ com- 
plications. Among the other complications wound infection was 
the most common and was seen when the wound was closed 
completely. Wound infection did not occur when the skin 
was left open, whilst hospital stay was not prolonged by this 
practice. Thus, the occurrence of wound infection in these 
patients may be largely preventable. Intra-abdominal complica- 
tions were found to be significantly correlated with the time 
interval between construction and closure of the stoma and 
with the serum albumin level. Both are obviously related to 
the clinical course and condition of the patients. Those patients 
(19) who could be sent home and re-admitted electively 
constitute a favourable group with no continuing infection, with 
easily correctable fluid loss, normal oral intake and thus a 
normal albumin level. No intra-abdominal complications after 
closure of the stoma were seen in this group The two major 
reasons for premature (i.e within 3 months) closure of the 
enterostomy in the in-hospital group were stomal difficulties 
and prerenal azotaemia. The stoma had often to be established 
under suboptimal conditions: emergency operation; mesentery 
infiltrated, thickened and shortened by intraperitoneal 
infection; loops of bowel glued together by dense adhesions, 
site of stoma in the bowel dictated by the sıte of the leak; choice 


Table 4 Time interval between construction and closure of stoma related 
to the occurrence of complications 





Number of Number of 
patients without patients with 
Time interval complications complications Total 
2-4 weeks 3 5 (4) 8 
4-8 weeks 6 7 (3) 13 
8-12 weeks 3 7 (5) 10 
>3 months 6 2 8 
>4 months 4 4 
> 6 months 3 3 
>9 months 1 1 2 
Total 26 22 48 








The number of patients with intra-abdominal complications ıs shown 
in parentheses 


Table 5 Int:a-abdominal complications after closure of split-stomata 
treatment and iesults 








Patient Age Sex Treatment and complications Results 
Fistula and abscess 
l 21 M D+0 AW 
2 49 M D+R/A AW 
Enterocutaneous fistula 
3 44 F Cons + R/A AW 
4 31 F Cons + R/A AW 
5 64 F Cons t 
Anastomotic dehiscence 
6 21 M OLSSALSSA AW 
7 25 F SSA AW 
8 50 F R/A AW 
9 68 M SS t 
10 64 F (0) t 
11 68 M SS t 
12 60 F OLSSR/ALR/ALR/ALSS t 


D, dramage; O, oversewn, R, resection; A, anastomosis, Cons, 
conservative, SS, split-stoma; L, leakage, AW, alive and well; t died 
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of position of stoma in the abdominal wall limited by scars 
from previous incisions and drains. 

All this may result in technically deficient stomas posing 
problems in care which even an experienced stomal therapist 
cannot overcome. Our practice has been to restore continuity 
in these cases early, but in the light of the experience presented 
here we think that an attempt at refashioning of the stoma 
might be wiser. In 14 patients the stoma had to be closed within 
3 months because of prerenal azotaemia. The same problem 
has been met in children with necrotizing enterocolitis’. The 
loss of fluid and electrolytes in these patients with a high output 
fistula has to be compensated by long-term parenteral nutrition 
with its attendant complications’!. In our series, 21 out of 48 
patients needed prolonged parenteral nutrition, on average 
8-5 + 3-9 (s.d.) weeks, until closure of the stoma. Where possible, 
use of the enteral route is to be preferred. Mulholland and 
Delaney* reported good results from the use of a proximal 
diverting enterostomy. The drawback of this technique is the 
intra-abdominal presence of possibly dangerous suture lines 
This drawback does not exist ın our technique, where a split 
stoma 1s constructed either through the offending lesion (e g. 
after dismantling a leaking anastomosis) or after its resection. 
Also, the distal bowel may be safely used for the return of the 
losses from the proximal bowel. So far, our experience in this 
respect is limited However, by doing this, it may be possible 
to avoid premature closing of the stoma. 

Restoration of the continuity had a higher mortality in the 
smal] bowel than in the colon. Reconstruction of a colostomy 
carries a mortality rate of approximately 2 per cent®!°. After 
closure of the small bowel stoma we found a mortality rate of 
10 per cent in adults, which is the same as that reported by 
Cogbill and Millikan’ in children. The cause of death of the 
five patients, all belonging to the postoperative peritonitis group 
(1), was anastomotic dehiscence after the stoma had been closed 
within 3 months. 

Under normal circumstances, our policy is to refrain from 
bowel preparation in patients undergoing small bowel resection, 
since morbidity (e.g. anastomotic dehiscence) is minimal’. 
However, it might be argued that in the current group of 
patients, whose general condition 1s moderate to poor and 
where bacterial overgrowth may exist in closed loops, bowel 
preparation and antibiotic cover would have been expedient. 

Morbidity and mortality being considerable, the indication 
for enterostomy of the small bowel needs to be restricted to 
patients with postoperative intra-abdominal sepsis or general- 
ized peritonitis, who need an intestinal resection. In cases of 
more localized disorders (e.g. groups 3 and 4) one should aim 
for construction of an anastomosis in healthy tissue. We have 
found indications that jeyunal anastomoses are more resistant 
to infected conditions than anastomoses in the distal leum’. 
Therefore, in cases of jejunal resection, a primary anastomosis 
could possibly be considered. 

Prognosis of patients with postoperative intra-abdominal 
sepsis or with primary peritonitis, not originating in duodenal 
ulcer or appendix, 1s poor with a mortality rate of between 50 
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and 60 per cent'?!3, Aggressive treatment with reoperations 
when required and elimination of the cause of the infection has 
ameliorated the outlook!*. Avoiding anastomoses by establish- 
ing enterostomies is one way to achieve this. Continuity is 
restored only when the septic process has been brought under 
control. 

This second operation had a mortality rate of 10 per cent, 
which brings the total mortality rate for groups 1 and 2 to 
34 per cent which compares well with literature data. This 
retrospective study suggests that possible ways to lower 
mortality further might be: optimal construction and, if 
necessary, reconstruction of the stoma; where possible, enteral 
return of stomal effluent; and patience, preferably for 3 months 
or longer. 
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Screening for breast cancer: some 
clinical aspects 


There is little doubt that screening by palpation and mammography will 
reduce the mortality from breast cancer. Most of the studies have been 
designed to test survival difference and, following diagnosis, patients 
were treated by a variety of surgeons and methods. We present clinical 
and pathological data on 32 asymptomatic patients who were screened 
and found to have breast cancer. Investigation and treatment was 
performed by one surgeon according to a defined protocol. We confirm 
that mammography is a more sensitive diagnostic tool than palpation and 
describe how a review of the patient with the suspicious mammogram will 
increase the incidence of palpable tumours. We stress the importance of 
fine-needle aspiration cytology as a diagnostic and localization method. 
The low incidence of axillary node metastasis in patients with invasive 
carcinoma is described. More importantly, no patient in this series 
required treatment by mastectomy. In our experience patients with breast 
cancer detected by screening are eminently suitable for treatment by 


Mr J. Meirion Thomas, 
Westminster Hospital, Dean Ryle 
Street, London SW1P 2AP, UK 


The first evidence that screening could reduce the mortality 
from breast cancer was provided by the HIP study! (Health 
Insurance Plan, New York) and it is important to note that in 
this study, the majority of tumours were detected by palpation 
rather than mammography. In all subsequent studies 
mammography has been shown to be a better diagnostic 
method than palpation, reflecting improvements in 
mammographic techniques and resolution. The optimistic 
results of the HIP study have been confirmed by two Dutch 
case-control studies**? and by a randomized study from 
Sweden* which reported a 30 per cent reduction in mortality 
among screened patients as well as a 25 per cent reduction in 
stage II disease. These studies imply that it is possible, at least in 
some cases, to diagnose and treat breast cancer before it 
disseminates. 

A surgeon seeing patients referred from a screening 
programme faces a number of problems not often experienced in 
the normal breast clinic. Many of the patients will have 
impalpable abnormalities and a surgeon must decide, in 
collaboration with the radiologist, which patients should be 
investigated by a localization procedure and biopsy and which 
patients can be deferred for review by clinical examination and 
repeat mammography. Furthermore the surgeon will need to be 
familiar with the literature on the treatment of ductal carcinoma 
in situ and lobular carcinoma im situ, and have formulated a 
treatment plan for such patients. 

Our investigation was designed to obtain clinical and 
pathological data on patients found to have breast cancer by 
screening, to investigate the place of fine-needle aspiration 
cytology (FNAC) in a screening programme and to test the 
suitability of such patients for treatment by breast conservation 
and radical radiotherapy. 


Patients and methods 


Patients in this study were self-referred with the approval of their general 
practitioner to the BUPA Medical Centre, London. Those patients with 
any breast symptom at the time of first attendance were excluded from 
the study. Part of the total screening programme offered to patients is 
screening for breast cancer. Each woman 1s interviewed by a specially 
tramed nursing sister who takes a detailed past and present history of 
any breast problem as well as a family history The sister teaches breast 
self-examination individually, and carnes out a clinical examination, 
carefully recording her findings Two-view mammography 
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{craniocaudal and oblique) ıs then performed on all new patients aged 
35 and over. Unless symptoms develop, patients are advised not to have 
further mammography until 40 years of age, from which time annual 
oblique-view mammography ıs recommended Mammography 1s 
undertaken ın women under 35 years where there 1s a palpable breast 
mass or a family history of breast cancer in young first-degree relatives. 
Patients with any abnormality on breast palpation or mammography 
are referred back to their general practitioner for advice and further 
investigation. At the same trme the practitioner is offered the services of 
the surgeon attending the Medical Centre Special Breast Clinic This 
paper describes the experience of one surgeon using the following 
treatment policy. 

In patients with palpable abnormalities, FNAC was performed and, 
providing a good cellular smear was obtained, patients were managed 
according to the results. Those with benign smears were reassured, 
reviewed by palpation and FNAC at 3 months and then returned to 
annual screening. To date we know of no patient in this group in whom 
the cytology was false-negative Patients with mammographic changes 
reported as suspicious or highly suspicious of malignancy were 
investigated by FNAC and biopsy preceded by a localization procedure 
when necessary. Patients with equivocal mammographic changes had 
mammograms repeated at 6 and 12 months and if there was no change 
they were returned to annual screening 

Two localization techniques were used for totally umpalpable 
mammographic abnormalities For lesions that were superficial or 
peripheral in the breast, mammogram-directed FNAC was performed. 
Patients with negative cytology and those with deep, central lesions 
underwent localization by a wire technique simular to that descnbed by 
Frank et al.*, Palpable and localized tumours were widely excised with a 
margin of 1cm of macroscopically normal breast tissue With the 
exception of the two patients with small medial tumours, all patients 
with invasive carcinoma were treated by ipsilateral radical axillary 
dissection (RAD) to the outer border of the first mb through a separate 
axillary incision All 32 patients, including those with ductal carcinoma 
in situ, were treated by radical radiotherapy by a standard technique® 
but ın those patients in whom a RAD had been performed the axilla was 
specifically excluded from the field of the irradiation. 


Results 


In 32 patients, 37 cancers were detected Five patients had two 
cancers each in the same breast (Table 1). The mean age was 52 
(range 37-72) years. With regard to site, 18 tumours were 
lateral, 12 central and 7 medial. Three patients had previously 
been treated for breast cancer two developed a contralateral 
primary tumour and the third patient developed a second 
primary in the same breast away from the initial site, having 
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Table 1 Histology in five patients, each with two carcinomas in the same 
breast, no patient with two carcinomas had mixed histology 





No of patients 
Two invasive duct carcinomas 
Two foc: of ductal carcinoma in situ 1 
Two foc: of lobular carcinoma in situ 
with minimal invasion 1 
Total 5 


Table 2 Histology of 37 breast cancers in 32 patients 
No. of cancers 


Ductal carcinoma in situ 5 


Ductal carcinoma in situ with 

minnnal invasion 6 
Invasive ductal carcinoma 24 
Lobular carcinoma im situ with 

minimal invasion 1 
Invasive lobular carcinoma 1 
Total 37 





been treated 5 years previously in France by hemimastectomy 
and adjuvant chemotherapy. 

The histological type of tumour is given in Table 2. The 
tumour grade of the invasive duct carcinomas was carefully 
reviewed according to the method described by Elston et al.’. 
The distribution of tumour grade Q-HI) was similar to that 
expected in a group of patients with symptomatic breast 
tumours and there was no suggestion that smaller tumours 
detected by screening were better differentiated than those seen 
in symptomatic women. Of the 32 patients, 15 had been 
screened previously. The major pathological prognostic factors 
in the 15 incident cancers and 17 prevalent cancers were 
compared and no difference was found in the two groups with 
regard to carcinoma in situ, primary tumour size, tumour grade 
or node positivity. These major pathological prognostic factors 
fall equally into both groups. 

The mean maximum tumour diameter of the 25 
invasive cancers (in 22 patients) was 13:8 mm (range 6-35 mm). 
Of these 22 patients, RAD was performed in 20 and 4 had 
axillary node metastases (2 of 9, 1 of 13; 4 of 14 and 7 of 11 nodes 
positive). Two patients with small medial tumours did not have 
RAD. 

Of the 32 patients with breast cancer, a mass was palpated by 
the screening sister in 9, confirmed by the surgeon and FNAC 
was positive in 8. In 11 patients in whom a mass was not 
detected by the screening sister, a mass was palpated by the 
surgeon with the aid of the suspicious mammogram and FNAC 
was positive in 10 patients, while 1 patient underwent wire 
localization. In the remaining 12 patients, no tumour was 
palpable but in 5 of these mammogram-directed FNAC was 
positive and 7 wire localizations were required. 

In 29 of the 32 patients with cancer, the mammogram was 
reported as suspicious or highly suspicious of malignancy. In the 
remaining three patients, abnormalities were noted on the 
mammogram and reported as radiologically benign, but in all 
three patients the lesion was palpable and positive FNAC was 
obtained Mammograms reported as normal had previously 
been performed in 15 of 32 patients and the median interval 
between the normal and the suspicious mammogram was 18 
(range 12-49) months. On review none of these mammograms 
have been considered to be false-negative but one patient who 
was advised to have repeat X-ray at 3 months did not reappear 
for 1 year. 

A further 16 patients with a suspicious mammogram but 
impalpable disease had wire localization performed and were 
proven to have benign breast disease. 
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All patients remain well and disease-free at a median follow- 
up interval of 26 (range 13-43) months. 


Discussion 


There is increasing evidence that screening for breast cancer 
reduces mortality from the disease but there has been little 
discussion in the literature of the management of these early 
cases. 

The acceptability of treatment will undoubtedly affect the 
willingness of patients to enter a screening programme. In the 
screening programmes published only 65-90 per cent of women 
offered screenmg accepted the invitation’*® and this 
surprisingly low compliance rate may be partly explained by the 
fear of mastectomy and its associated morbidity if cancer were 
detected. In this study of screened, asymptomatic patients with 
breast cancer, all were suitable for treatment by breast 
conservation. 

Inevitably the benefit of any screening programme must be 
balanced against the cost and it is mportant to minimize the 
number of biopsies for benign disease. In this study, this was 
achieved by using strict mammographic criteria of radiological 
suspicion and by the use of FNAC positively to exclude palpable 
benign disease. In this way, excision biopsy was performed in 48 
patients, 32 (67 per cent) of whom were proven to have breast 
cancer, giving a malignant:benign biopsy ratio of 1:0-5. In a 
series? where excision biopsy alone was used, only 20- 
30 per cent of lesions biopsied were malignant but indications 
for biopsy may occasionally be swayed by legal rather than 
medical criteria’. 

Mammography has been shown again to be more sensitive 
than palpation in detecting early breast cancer. However, when 
the breast is palpated with the knowledge of the precise site of a 
suspicious radiological abnormality, the incidence of palpable 
tumours was greatly enhanced and other authors have 
described similar experiences®. 

The importance of FNAC in the management of breast 
disease 1s well established '!. The role of FNAC in breast cancer 
screening has previously been described}? and we would like to 
stress 1ts value. As well as contributing to the differentiation of 
benign from malignant palpable disease, mammogram-directed 
FNAC has been shown to have a role in the localization of 
unpalpable disease. 

Management of lobular carcinoma in situ and ductal 
carcinoma in situ of the breast remains controversial. There is, 
however, broad agreement that following biopsy alone there is 
an increased risk of invasive carcinoma of the same breast!*"!5, 
It 1s also recognized that these lesions may be both multicentric 
and bilateral and this has led some authors to recommend 
bilateral mastectomy as the treatment of choice'®. Patients with 
invasive ductal carcinoma associated with ductal carcinoma in 
situ may be at an increased risk of local recurrence!”. 
Nevertheless some studies have shown excellent local control for 
pure ductal carcinoma 1m situ treated by wide local excision and 
postoperative radiotherapy'®°. This policy was adopted in the 
present study. Where one or two foci of ductal carcinoma in situ 
were identified each was widely excised and followed by 
radiotherapy. In one patient where ductal carcinoma in situ was 
found to be present throughout the breast, a subcutaneous 
mastectomy was performed with delayed implant 
reconstruction 4 months after radiotherapy. 

The low incidence of axillary node metastasis in patients 
with invasive carcinoma detected while asymptomatic is 
encouraging and confirms other reports?®??, The impact of 
positive axillary nodes on the prognosis of patients with breast 
cancer is well known, recent figures?* showing an 87 per cent 5- 
year survival for patients with axillary node negative breast 
cancer but only 40 per cent 5-year survival if the lymph nodes 
contained metastatic disease. 

The comparative pathology of prevalent and incident cancers 
detected by breast screening has been studied by Anderson et 
al.2* reporting the Edinburgh Breast Screening Project They 
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found that the detection of good prognosis tumours is favoured 
at the prevalence screens and faster growing, aggressive tumours 
are found at the subsequent incidence screens. The number of 
patients in our series is much smaller but the major pathological 
prognostic factors were compared and no difference was found 
between the prevalent and incident groups. 

At present, the evidence is that breast screening will reduce 
mortality from breast cancer. Another great benefit of screening 
is that primary tumours can be detected when they are small, 
often impalpable and eminently suitable for treatment by breast 
conservation and radical radiotherapy. Therefore, as well as 
improving survival more patients can be spared the psychiatric 
and social consequences of mastectomy. 
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Microdochectomy for single-duct 
discharge from the nipple 


Microdochectomy has been the accepted treatment for single-duct nipple 
discharge. Review of 97 consecutive patients undergoing 
microdochectomy between 1980 and 1987 revealed a total of eight 
patients with ductal carcinoma in situ. All of these had pre-operative 
mammography, results of which were highly suspicious of malignancy in 
six patients. Tiny foci of ductal carcinoma in situ were found in the two 
patients with normal mammograms. We suggest an expectant policy in 
cases where the mammogram is normal, omitting routine 
microdochectomy. 


Road, Nottingham NG5 1PB, UK 


Generally, single-duct discharge is considered to be of more 
significance than multiduct nipple discharge and may be caused 
by duct ectasia, duct papilloma or cancer. The aim of our study 
was to audit the result of microdochectomy as the operative 
procedure for all cases of single-duct discharge. 


Patients and methods 


Between March 1980 and March 1987, 97 microdochectomies were 
performed for single-duct nipple discharge at the City Hospital, 
Nottingham, under the care of one consultant surgeon (R W B) 

All patients had a bloody, serous or coloured discharge arising from 
one duct. Each patient gave a history of spontaneous discharge and, in 
addition, a single discharging duct was identified during clinical 
examination by gentle pressure around the nipple If a breast lump was 
discovered on clinical exammation or an opacity on mammography this 
took precedence and was managed appropnately Until now all the 
patients with spontaneous single-duct nipple discharge and without a 
palpable lump have undergone microdochectomy. Ductography and 
nipple discharge cytology were not used in any patients 

The technique of microdochectomy as practised in Nottingham 1s as 
follows. under general anaesthesia a lacrimal probe ts mserted into the 
discharging duct. A radial meision is then made on to the relevant duct 
which is dissected and excised, together with a cone of underlying breast 
tissue. The specimen 1s sent for histological examination and the wound 
closed with fine sutures. 

We reviewed the case notes of all 97 patients and noted the result of 
pre-operative mammography, 1f performed, together with the pathology 
of the excised duct. In addition a detailed histological review has been 
made in all 97 patients by one pathologist (1.0.E.) 


Results 


The median age of the 97 patients was 47:5 years (range 25-77 
years). In 72 percent of patients there was no past history of 
breast problems and in 77 patients (79 per cent) a pre-operative 
mammogram had been taken. Omission of pre-operative 
mammography was for no specific reason; age, certainly, was 
not a factor. The median age of the 20 patients with no pre- 
operative mammography was 48-5 years (range 25-72 years). 

Forty-six patients (47 per cent) had a bloodstained discharge 
at presentation. This group had a median duration of symptoms 
of 4 weeks before presentation. For patients with non- 
bloodstained discharge the median duration of symptoms was 
10 weeks. The range of symptom duration was 1 week to over 4 
years. 

The histological abnormalities in the 97 patients are seen in 
Table 1, together with the mean patient age in each group. 

A previous retrospective study’, in Nottingham, identified 73 
patients having microdochectomy between 1975 and 1980. The 
results are seen in Table 2 with the total numbers from both 
studies combined. In this earlier review two of four patients with 
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ductal carcinoma in situ had pre-operative mammography. 
Both were positive. 

The histological review of the microdochectomy specimens 
from the period 1980-87 allowed further breakdown of the 
benign breast conditions. The results are shown in Table 3. 

In the most recent study, six patients had ductal carcinoma in 
situ only; two patients had ductal carcinoma in situ with 
microinvasion. All eight patients had pre-operative 
mammography. In six patients (including both with mucro- 
mvasion) the mammograms gave rise to a high degree of 
suspicion of malignancy. . 

Histological examination of the excised ducts in the two 
patients with normal mammograms showed only tiny foci of 
ductal carcinoma in situ. Both these patients had presented with 
a bloodstained discharge. Three of the eight patients with ductal 
carcinoma in situ were under the age of 50 years; the youngest 
was 38 years old. 

Of the 89 patients with benign conditions in whom 
mammography was performed, results in 10 were suggestive of 
carcinoma. 


Discussion 

The management of patients with single-duct nipple discharge 

and without a palpable breast lump remains controversial. 
Some workers have attempted to correlate the type of 

discharge with the probable pathological cause**3. In our study, 

as in others*~’, it seems that an overtly bloodstained discharge 


Table 1 Pathology results this study (n=97) 


Median Percentage with 





No of age bloodstained 
Pathological diagnosts patients (years) discharge 
Ductal carcinoma m situ 8 51 62:5 
Intraduct papilloma 46 48-5 48 
Other benign breast lesions 42 46 45 


1 2 a 


Dense fibrous tissue 
No specific abnormality 


Table 2 Pathology results this study plus previous retrospective study! 
(n= 170) 


Pathological diagnosis Number of patients 








Ductal carcinoma in situ 12 
Intraduct papilloma TI 
Other benign breast disease 80 
No specific abnormality 1 
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Table3 Breakdown of benign conditions diagnosed at microdochectomy, 
1980-87 (n =89) 


Pathological diagnosis Number of patients 





Papilloma 46 
Solitary 41 
Multiple 5 (2 associated with atypical 
ductal hyperplasia) 
Duct ectasia 31 
Fibrocystic disease 9 
With atypical ductal 1 


hyperplasia 
With epithelial hyperplasia 5 
Without eprthebal hyperplasia 3 


Chronic suppurative inflammation 2 


‘Normal’ (dense fibrous tissue, 1 
no specific abnormality) 





does not necessarily herald a malignant lesion. We found that 
patients with benign ductal papilloma and duct ectasia 
presented with bloodstained discharge in 48 percent and 
45 per cent of cases respectively. Conversely, three out of eight 
patients with ductal carcinoma in situ presented with serous 
discharge. Chaudary and colleagues® have shown that ductal 
carcinoma in situ always presents with a haemoglobin-positive 
discharge even if the latter was serous to the naked eye. Ductal 
papilloma, however, also showed positive discharge in 107 out 
of 132 cases (81 per cent). 

Recent work® supports the view that there are two types of 
papilloma: those arising ın large ducts at the centre of the duct 
system and those ansing in the small ducts at the periphery of 
the duct system. Papillomas arising in the central large ducts 
tend to be solitary and are regarded as having a low risk of 
malignancy!°. Papillomas arising in the periphery of the duct 
system are frequently multiple and are more commonly 
associated with epithelial hyperplasia, ductal carcinoma in situ 
and invasive carcinoma! 

All five of our cases with multiple papillomas had 
involvement of small extra- or intralobular ducts; three also had 
involvement of large segmental and subsegmental ducts. Of 
the five cases, four had coexistent epithelial hyperplasia, two 
fulfilling the criteria for atypical ductal hyperplasia. The 
finding is consistent with the view that peripheral multiple 
papillomas are more likely to progress to malignancy. 

The ratio of solitary to multiple papillomas in our study (8:1) 
is similar to that previously reported by Haagensen!?, who also 
points out that patients with multiple papillomas present with 
nipple discharge much less frequently than cases of solitary 
papillomas. Thus the more ‘pre-malignant’ lesions are less likely 
to present with nipple discharge. 

Conventional mammography has been claimed to be of little 
value in the patients with single-duct discharge unless there is an 
associated mass'*!5, although contrast mammography 
(ductography) is considered to be more helpful'®!7. In this 
review, however, we have shown that six out of eight patients 
with histologically proven ductal carcinoma in situ had pre- 
operative mammograms suggestive of malignancy. The two 
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patients with normal mammograms had tiny foci of ductal 
carcinoma in situ which should have become apparent on a 
follow-up mammography. 

Ductal carcinoma in situ was not confined ın this series to 
elderly patients, although the median age of this group is higher 
than that of benign conditions (Table 1). The youngest patient 
was diagnosed at 38 years of age and hence we would not 
suggest that age be considered in the decision whether to 
perform mammography. 

We would therefore propose that, after clinical exanunation, 
patients with abnormal mammograms undergo micro- 
dochectomy and that the remainder are followed up by a repeat 
mammogram at 1 year and subsequently at yearly intervals only 
if their discharge persists. Patients with profuse and 
embarrassing discharge or those worried by their discharge, 
could have therapeutic microdochectomy at their choice. 

In this retrospective study, had we followed such an 
expectant policy, only 16 patients in place of 97 would have 
needed microdochectomy. 
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fluid of 169 breast cysts aspirated from 101 consecutive patients 


presenting to a single clinic. The Na/K ratio was used to define cysts as 
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Several reports and literature reviews have indicated that 
women with benign cystic disease of the breast may have an 
increased risk of breast cancer’~>. It has been suggested that 
breast cysts may be divided into two types according to the ratio 
of the concentrations of sodium (Na) and potassium (K) in the 
cyst fluid*®: flattened cysts have a Na/K ratio of > 3—these 
cation concentrations are similar to plasma; and apocrine cysts, 
which are lined by apocrine epithelium, have a ratio of <3—the 
fluid they contain is believed to accumulate by an active 
secretory process®*, 

Previous studies have indicated that cyst type tends to 
remain constant for individual patients and that women 
presenting with apocrine cysts are more likely to develop further 
cysts*®, 

Together with the observations that breast cancer risk 
becomes most pronounced in those who develop multiple 
cysts*, that apocrine changes are more frequent in the 
populations at highest risk of breast cancer*, and that 
histological risk factors for breast cancer may be more frequent 
in those with clinically palpable apocrine cysts®, a hypothesis 
has arisen that patients with apocrine cysts are most likely to 
develop breast cancer®. We have sought to confirm these 
observations and to test this hypothesis. 


Patients and methods 


A prospective study was undertaken on all patients presenting for the 
first tıme with a palpable breast cyst to a single clinic over a period of 
3-75 years Cations were estimated by flame photometry after 
appropriate dilution with Lithium heparin solution 

Following initial cyst aspiration patients were generally asked to 
return to the clinic twice at 6-weekly intervals The frequency and need 
for subsequent follow-up were determined by the clinica! findings 
Patients were also asked to return if they noticed a new breast lump The 
clmical follow-up period ranged between 1 and 68 months with a mean 
of 12 months and a median of 5 months. At the time of analysis of the 
data it was at least 3 months since the last patient had been entered into 
the study. 


Results 


A total of 196 cysts were aspirated from 101 consecutive 
patients. Cations were measured on 169 (86 per cent); of the 
remainder 9 samples were too small, 1 sample was unsuitable for 
analysis and 17 samples were either not sent to or not received 
by the laboratory. 


Cyst type 

A bimodal distribution of cysts was found when typed by either 
Na, K or Na/K ratio; 93 cysts were classified as apocrine and 76 
as flattened. An inverse relationship existed between Na and K 
concentrations (r=0-96, P<0-001). 
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either apocrine (Na/K <3) or flattened (Na/K > 3) in type. There was 
no consistency in the type of cyst for individual patients. Cyst type was 
not predictive of further cyst development, neither was a particular cyst 
type associated with the development of, or a history of, breast cancer. 
Keywords: Benign breast disease, natural history, sodium/potassium ratio 


Cyst type and risk of further cysts 


The risk of further cyst development according to cyst type at 
presentation is shown in Table 1. 


Cyst type and frequency 

Figure 1 shows the ratio of apocrine to flattened cysts plotted 
against the total number of cysts aspirated from each patient, 
together with the same graph from the work of Dixon et al.5. In 
the current study it can be seen that there is only a slight increase 
in the relative frequency of apocrine cysts with total number of 
cysts, ın contrast to the previous report. 


Stability of cyst type 

There were 15 patients who on 21 occasions had cation 
estimations performed on the fluid aspirated from multiple cysts 
at the same outpatient attendance. On 13 (62 per cent) of these 
occasions cysts were all of the same type. Twenty-two patients 
had cation estimations performed upon cysts aspirated at 
sequential outpatient visits. In eight (36 percent) of these 
patients all cysts were of the same type. 


Cyst type and cancer 

Six patients had breast cancer diagnosed at or following 
aspiration of a cyst. Two patients had a previous history of 
breast cancer prior to cyst aspiration. Details of these eight 
patients are given in Table 2. Fisher’s exact test revealed no 
significant difference in cyst type distribution when compared 
with the distribution in patients who did not develop breast 
cancer. 


Table 1 Cyst type at presentation and type of further cysts 








Further cysts 
Cyst type at 
presentation No. Type 
49 flattened 14 4 flattened 
0 mixed 
4 apocrine 
6 not measured 
3 mixed 2 1 apocrine 
1 mixed 
49 apocrine 16 3 flattened 
5 mixed 
7 apocnne 


1 not measured 


Numbers of patients shown 
‘Mixed’ refers to multiple simultaneous cysts that were not exclusively of 
one cyst type 
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Cyst type and age 


No significant difference in the frequency of cyst type was found 
between patients who were under and those who were over 50 
years of age. The age distribution for patients who underwent 
biopsy of benign breast disease was almost identical to that in 
patients who did not have a biopsy. The eight ‘cancer’ patients 
had a significantly higher age than ‘non-cancer’ patients 
(median ages 51 versus 43; P<0-05). 


flattened cysts 


Ratio of apocrine : 





i 2 3 4+5 ae 
Number of cysts Total 
n 62 2 4 11 3 i0 
AC 29 19 7 2} 17 93 
FC 33 16 4 14 9 76 
AC:FC 0:88 1-19 1-75 1-5 1:89 1-22 


Figure 1 The ratio of apocrine to flattened cysts in the groups of 
patients with 1, 2, 3, 4 and 5 and > 5 cysts. The graph (~~~) is derived 
from the data of Dixon et al.5. The graph for the current study (O) is 
derived from the data shown. AC, apocrine cysts; FC, flattened cysts; n, 
number of patients 


Discussion 


The extremely strong correlation demonstrated in this study 
confirms the inverse relationship between Na and K 
concentrations within breast cyst fluid. Cysts have a bimodal 
distribution tending to lie at extremes of the correlation line and 
so may be typed according to the ratio of Na/K. A division of 3 
for this ratio has been suggested by Dixon ef al. based on 
histological studies, and we have used this classification’. In this 
study 93 cysts could be typed as flattened and 76 cysta as 
apocrine. 

Table 1 shows that for our patients the type of cyst aspirated 
at the first visit did not predict the likelihood of recurrence. 
Figure | shows that the ratio of apocrine/flattened cysts did not 
change markedly with the number of cysts aspirated, This 
observation is not surprising when taken in conjunction with the 
findings that cyst type within an individual patient is not 
constant and does not remain stable with time. These findings 
are to be contrasted with the reports of Dixon et al. ishown in 
Figure 1) and Dogliotti et al. who have previously found 
consistency of cyst type for individuals and suggested that 
apocrine type is associated with multiple cysts and recurrent 
cyst development*’®. 

A heterogeneous group of patients are presented who either 
had a previous history of breast cancer (and so presumably 
‘abnormal’ breast epithelium) or developed cancer of the breast 
which was diagnosed at the time of or after aspiration of a breast 
cyst. There was no suggestion of a special association between 
one cyst type and cancer. The women who developed both 
breast cancer and breast cysts were significantly older than those 
who did not have such an association. 

Previous attempts to identify women who will go on to 
develop breast cancer, by cyst type, have encountered two 
problems. First, the control group may not be comparable with 
the high risk group'®. Secondly, earlier studies have given 
inaccurate information regarding cyst formation and cancer 
risk. Recent large histological studies have indicated no great 
increase in the risk of breast cancer for women with cysts who do 
not have a family history of breast cancer!?. 

This study indicates that the cation concentrations in breast 
cyst fluid may not remain constant for particular individuals. 
Consequently breast cyst type failed to predict the natural 
history of the cystic disease and cannot indicate the likelihood of 
the occurrence of cancer. 

Although breast cysts may arbitrarily be divided into two 
types it seems likely that the Na and K concentrations do not 
predict the future behaviour of the epithelium. Breast cysts 
develop from microcysts which are all of an apocrine type, with 


Table 2 Cyst type and history of eight patients with an association of breast cyst and breast cancer development 








Further cysts 


Cyst at presentation 


Age No. Ratio Na/K No. Ratio Na/K 
Patients with a simultaneous or subsequent diagnosis of breast cancer: 
61 l 27:9 2 ? 
0-04 
74 l 27-3 1 ? 
47 1 17:3 0 = 
46 1 021 0 = 
45 1 19-6 0 a 
47 1 020 0 — 
Patients with a previous history of breast cancer: 
56 l 26:8 0 ~ 
80 1 15-6 1 0:32 





Cancer 


Stage IH (part solid, part cystic) diagnosed 9 months after 
first cyst aspiration 


Intracystic carcinoma diagnosed at first aspiration 
Stage IH cancer diagnosed 10 months after first aspiration 
Lobular carcinoma in situ diagnosed at time of cyst aspiration 


Stage III carcinoma contralateral breast diagnosed at time of 
aspiration 


Stage IH carcinoma adjacent to cyst 


Contralateral mastectomy 5 years previously 


Cancer diagnosed 4 years previously. At time of aspirate bad 
complete response to tamoxifen 
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high concentrations of K and sex steroids from active cellular 
secretion'?. In at least a proportion it appears that the 
epithelium becomes flattened; active concentrating mechanisms 
may become less effective and rapidly the contents become more 
like that of plasma. This may simply represent an ageing change 
of a single type of cyst. Page and Dupont have noted that 
flattened cysts are larger than apocrine and suggest that 
flattened cysts represent the late stage of development in which 
the active element is no longer present'®. This alternative 
hypothesis would explain our findings more readily than the 
current speculation that two types of abnormality result in 
different cyst types. 
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Grey Turner’s and Cullen’s signs are unusual cutaneous 
stigmata of intra-abdominal disease, most frequently seen 
complicating acute pancreatitis. Marked bruising, centred on 
the umbilicus but extending in a patchy fashion over the 
abdominal wall, was first noted in a 37-year-old man 11 days 
after admission with acute alcoholic pancreatitis. Diagnostic 
paracentesis had earlier resulted in a small area of bruising 
below the umbilicus. After featuring as a short case in the 
Surgical Fellowship examination when other possible sites of 
bruising were discussed within earshot, he developed bruising of 
the left flank (Figure /) and 2 days later on the right. Another 
patient subsequently informed the nursing staff that this man 
had been repeatedly striking his abdomen and sides with a 
hairbrush while in bed (out of sight of the nursing station) and 
while in the toilet area. This was later confirmed by the nursing 
staff. 

The bruising was self-inflicted and in retrospect the delayed 
onset and atypical appearance (patchy abdominal wall bruising 
and low distribution on the flanks, maximal just above the iliac 
crests) should have aroused our suspicions earlier. In 23 patients 
bruising was never observed to occur after the first week of 
illness', Artefactual ecchymosis should be considered amongst 
the other reported causes of abdominal wall bruising. 
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Figure 1 View of left flank showing marked bruising, maximal just 
above the iliac crest, and also patchy bruising over the anterior abdominal 
wall 
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Effect of vertical banded 


_gastroplasty on the natural history 


of gastritis in patients with morbid 
obesity: a follow-up study 


Vertical banded gastroplasty is an accepted surgical treatment for 
morbid obesity. The aim of this study was to evaluate its effect on the 
natural history of gastritis, as the occurrence of gastritis and dysplasia 
have been reported after gastric bypass, another type of bariatric 
surgery. Thirty-four patients who underwent vertical banded 
gastroplasty between 1983 and 1987 were studied, and the follow-up 
varied from 1 to 47 months (mean 22 months). We found no increase of 
gastritis and intestinal metaplasia after surgery, and we did not observe 
any case of gastric dysplasia. Only one patient with pre- and 
postoperative specimens showed a deterioration in gastric histology after 
surgery, and this was of a minor degree. These initial results are 
encouraging for surgeons interested in the treatment of morbid obesity. 


HA1 3UJ, UK 


Vertical banded gastroplasty and gastric bypass surgery have 
replaced intestinal bypass as treatment for morbid obesity’. 
They are now accepted as efficient and safe procedures, 
although some short-term complications, such as leakage, 
infection, thrombosis and stomal stenosis, are well described in 
the literature?**. After gastric bypass, the occurrence of gastritis 
and dysplasia have been reported*’ but the long-term 
physiological and pathological consequences of bariatric 
surgery are still unknown. Because of the probable long-term 
pre-malignant complications of gastrectomy, data on this 
subject are important. Such studies have not been carried out 
after vertical banded gastroplasty as the procedure was 
described only 6 years ago. The purpose of this (part 
retrospective, part prospective) study was to investigate the 
gastric pathology in patients before they underwent vertical 
banded gastroplasty and then to observe the effects of the 
procedure on the gastric mucosa at follow-up endoscopic 
examination, The results presented here represent an interim 
report of a continuing long-term study. 


Patients and methods 


A total of 34 patients who underwent vertical banded gastroplasty 
(Figure 1) and at least one endoscopy with biopsy between 1983 and 
1987 were included in the study. There were 33 female and 1 male 
patients, aged 19-58 years (mean 38-7 years). None of the patients had a 
previous history of gastrointestinal disease, but four complained of 
‘heartburn’. The number of endoscopic examinations and their time in 
relation to surgery is shown in Table /. From the total number of 34 
patients, 13 had both pre- and postoperative endoscopy and biopsy, 9 
had only pre-operative biopsies and 12 had only postoperative biopsies, 
Postoperative biopsy was carried out 1-47 months after surgery (mean 
22 months). All endoscopic examinations were performed by the same 
endoscopist. 

Tissue was fixed in neutral unbuffered formalin, embedded in 
paraffin, and sectioned at 34m. The specimens were stained with 
haematoxylin and eosin. The presence of chronic gastritis was assessed 
using Whitehead’s classification” after a semiquantitative evaluation of 
the lymphoid cell infiltrate in the lamina propria and the glandular 
atrophy (0, absent; +, mild; + +, moderate; + + +, severe). The same 
evaluation was done’for the presence of oedema in the lamina propria, 
polymorphonuclear cells in the epithelium and in the lamina propria, 
intestinal metaplasia and dysplasia. The biopsies were read by two 
pathologists (J.-F .F., A.B.P.), each unaware of the other's opinion. The 
few differences were resolved by subsequent discussion. 
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Results 


In contrast to the histological findings, no macroscopic 
abnormalities were seen on endoscopy, but microscopy revealed 
chronic gastritis present in the antrum and/or body mucosa in 
10 of 22 patients before surgery. Three had foci of intestinal 
metaplasia. Chronic gastritis was observed in 11 of 25 patients 
after surgery (Figure 2). One showed intestinal metaplasia. In 
only 13 patients was a direct comparison between pre- and 
postoperative status possible (Table 2); in these 13 patients the 
mean follow-up period was 15 months, the range 6-24 months 
However, in only one patient was there a change of pattern, this 
being from normal body to mild atrophic gastritis at 18 months: 
this patient did have mild antral atrophic gastritis before 
surgery. Eighteen patients had postoperative biopsies which 
allowed a comparison between the proximal gastric pouch and 
the distal body; the only histological difference was that of 
superficial oedema in the proximal pouch in twelve. Dysplasia 
was never found in any biopsy and there was no case of acute 
gastritis. The only differences between the two pathologists’ 





Figure 1 Drawing of a vertical banded gastroplasty showing a small 
pouch (A), an outlet band (B), a gastric window (C), and the vertical 
double-stapled line (D). (Courtesy of Nigel Webb) 
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Table 1 Number of patients studied 





Patients Before surgery After surgery 
Patients with only 3 (3) 6 (9) 
body biopsy 
Patients with body 19 (19) 19 (34) 
and antrum biopsies 
Total 22 (22) 25 (43) 





Figure 2) Number and location of the cases of gastritis before and after 
vertical banded gastroplasty. a Before surgery (n=22; n=]10 with 
gastritis); b after surgery (n= 25; n=1/ with gastritis). O, Gastritis in 
body and antrum; C]. gastritis in body (no antral biopsy); A, gastritis in 
antrum, normal body 


opinions were minor and related to quantitative evaluation of 
the inflammatory infiltrate. 


Discussion 


Persistent severe obesity produces considerable morbidity and 
is refractory to non-surgical methods in the majority of cases: 
this is the reason for the current development of various 
surgical procedures, among which gastric bypass operations 
and vertical banded gastroplasty have become the most 
popular. Vertical banded gastroplasty was described by 
Mason? in 1982 and, unlike the horizontal surgery of 
gastroplasty, has been shown to be effective. Descriptions of the 
short-term complications attributable to surgery are known and 
this was not the aim of this study. Obese patients are usually 
young with no history of gastric disease. It is important to 
evaluate the middle- and long-term effects of these surgical 
procedures on the gastric mucosa in these individuals, 
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Table 2 Histology ef the gastric mucosa in 13 patients with pre- and 
postoperative biopsies 


No. of patients 








Histological — — 

Location findings Before surgery After surgery 
Body Normal! mucosa 10 9 
(13 patients) { Superficial gastritis 3 3 
Mild atrophic gastritis 0 I 
Antrum Normal mucosa 5 5 
(7/13 Mild atrophic gastritis 1 l 
patients) Moderate atrophic l 1 

gastritis 


particularly as partial gastrectomy for peptic ulcer disease is a 
precancerous condition. Such data have not been reported after 
vertical banded gastroplasty, and the first results provided here 
are encouraging. Before surgery, 41 per cent of our patients had 
some form of chronic gastritis in the antral mucosa and 
32 per cent in the body mucosa. This high incidence of gastritis 
can be compared with the result of 30 per cent in the series of 
obese patients assessed before surgery by Flickinger et al.’, and 
the incidence of 36 per cent found by Kreuning er al. in young 
healthy individuals'®. The figures suggest that the incidence of 
chronic gastritis is no different in obese patients from that in the 
general population. 

Our own patients did not show any change in the incidence 
of chronic gastritis before and after surgery, and some patients 
have now been followed up for up to 47 months (mean 22 
months). Furthermore, only one of thirteen patients with pre- 
and postoperative biopsies had a histological change of status: 
this was minor and within the body mucosa. After surgery we 
did not find any increase in the occurrence of intestinal 
metaplasia or any cases with dysplasia. As part of a wider study 
on Campylobacter pylori in gastric mucosa, the biopsies of the 
34 patients in this study were also examined for these 
organisms''. There was no evidence that the gastric 
manipulation of vertical banded gastroplasty increased 
susceptibility to gastric infection by C. pylori. 

Unlike gastroplasty, gastric bypass is a major diversionary 
procedure which suppresses food entrance into the stomach. As 
this is one of the mechanisms determining gastric secretion, 
atrophic changes can be expected after a bypass, and have been 
shown in animal models: by histology in rats’? and by electron 
microscopy in dogs'?. Such animal models have not been 
reported on gastroplasty. After gastric bypass, a high percentage 
of chronic gastritis has been found* and attention has recently 
been drawn to these results'*. Even more alarming, MacCarthy 
et al.’s study* found a high incidence of gastric dysplasia 
after surgery. However, in our opinion, these results can be 
questioned because there was no assessment of the pre-operative 
histological status, and the criteria used to diagnose gastric 
dysplasia are not those in accepted use'*. Dysplasia is a serious 
condition: its relationship to carcinomas is well established and 
both lesions have been shown to be long-term complications of 
partial gastrectomy'®. Our study demonstrates that vertical 
banded gastropkasty does not accelerate the long natural history 
of chronic gastritis'’, and, within the confidence limits of the 
follow-up period of the study, does not provoke gastric 
dysplasia. 

The findings in this paper are encouraging for surgeons 
interested in the treatment of morbid obesity. However, there is 
still a need for a long-term programme to monitor the gastric 
mucosal changes in patients after bariatric surgery for, after 
partial gastrectomy, dysplasia and cancer can take up to 20 
years or more to become evident. 

At this stage it would seem reasonable from the data in this 
study to suggest that patients should have a pre-operative 
endoscopy to establish the base-line pathology of their gastric 
mucosa. Follow-up endoscopy, unless indicated for 
symptomatic reasons, then appears unnecessary for 2 years. 
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After this, and until additional data accrue, further endoscopies 
are advisable at 5 years and 10 years. This will obviously be 
modified by subsequent experience. 
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Treatment of stomach cancer, 
a national experience 


A total of 1165 patients with stomach cancer were entered into a 
prospective, observational national study. They represented 54 per cent 
of all stomach cancer patients reported to the Cancer Registry in 
Norway during the study period, and data are analysed for three hospital 
levels (local, county and university hospitals). The median age was 71 
years (range 18-96 years). The median pretreatment delay was 113 
days, and 46 per cent of patients had a performance status (Karnofsky 
index) of <80. The diagnosis was confirmed by pre-operative histology 
in 88 per cent of cases. In all, 88 per cent of patients underwent surgery, 
the resectability rate was 67 per cent and 50 per cent had a potential 
curative operation. Total gastrectomy was most commonly performed. 
Lymph node dissection was performed in 14 per cent of those undergoing 
a curative resection. The postoperative complication rate was 27 
per cent but varied with the type of operation, being highest in proximal 
resection (55 per cent) and lowest after distal resection (19 per cent). 
A total of 7 per cent of the patients died postoperatively. Most patients 
had advanced disease at the time of treatment and only 6 per cent had 
stage I tumours. There were significant differences in patient and 
treatment characteristics between the three hospital levels. In conclusion, 
patient selection bias which will influence results does occur. A fairly 
aggressive attitude towards local disease was found, but the low 
proportion of patients undergoing lymph node dissection not only leads 
to questions regarding the efficacy of this treatment policy, but also 
casts doubt on the validity of staging of stomach cancer. Morbidity and 
mortality rates are still high. The consequences of the differences 
revealed between hospital groups are difficult to interpret. Proponents 
of both regionalization of treatment and small hospital care may find 
arguments for their case in the data. 

Keywords: Gastric cancer, treatment 


Despite a decreasing incidence worldwide, stomach cancer is 
still the second commonest form of cancer among men and the 
third among women’. A striking phenomenon when reviewing 
the literature has been the apparent conflict between results 
published ty Japanese and western authors with regard to 
patient characteristics, diagnosis, treatment, staging and 
survival? 7. Whereas cancer treatment has been standardized 
in Japan®, such standardization has not been achieved in the 
West. In the western literature most papers are based on 
experience from single institutions. National data allowing 
direct comparison with Japanese results have not been 
published. 

Hospital selection bias in cancer treatment occurs. 
Consequently, multi-institutional and national data are needed 
but are rarely available. With regard to stomach cancer, 
epidemiological data from Norway suggest that there has been 
a shift in staging towards less advanced disease over the last 
15 years’. However, treatment results are not available. To 
overcome some of the problems alluded to above and, in 
particular, the need for more reliable national data, we initiated 
and conducted a national study on stomach cancer treatment. 
The results presented here give the analyses of the clinical part 
of the study 


Patients and methods 
The trial was initiated by the Department of Surgery, University 


Hospital, Bergen, Norway and conducted in co-operation with 51 other 


* The participating surgical departments are given in the appendix 
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hospitals operating at three levels (local, county and university 
hospitals) and the Cancer Registry of Norway. Patient accrual started 
on 1 September 1982 and the study closed on 31 December 1984, at 
which time 1165 patients (705 men (605 per cent) and 460 women 
(39:5 per cent)) had been entered. They comprised 54 per cent of all 
stomach cancer patients registered by the Cancer Registry during this 
period 

The tral was organized as an observational, multicentric and 
prospective study. The study protocol did not require standardization 
of investigative strategy or of treatment. However, detailed information 
regarding pre-, per- and postoperative investigations and treatment 
was recorded on data sheets by a principal investigator in each hospital 
and submitted to the study headquarters. Tissue specimens were 
examined by participating pathologists Staging of the tumours was 
performed according to the TNM classification?®. 

All data were recorded and analysed using the BMDP"! statistical 
package. Student’s t test (unpaired, two-tailed) and x? test were used 
for the statistical analyses as appropriate. 


Results 


Pre-operative characteristics 

The median age of the patients was 71 years. Women were 
significantly older than men (71 versus 68 years, P = 0-002). 
Median pretreatment delay, defined as the time interval from 
onset of symptoms to treatment, was 113 days. 

The patients’ general clinical status classified according to 
the Karnofsky index!? was a median of 90 (Table 1). The 
Karnofsky index reflected the type of treatment which could 
be given, as a high index seemed to be a prerequisite for curative 
resection (Table 1). The Karnofsky index also correlated with 
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` Table 1 Pre-operative Karnofsky index and its relation to treatment in 
1013 patients 





Palliative 
Karnofsky Curative resection or 
index - All patients* resectiont inoperablet 
90-100 544 (54) 352 (65) 192 (35) 
60-80 316 (31) 132 (42) 184 (58) 
50-60 95 (9) 29 (31) 66 (69) 
10-40 58 (6) 5 (9) 53 (91) 


Values in parentheses are percentages calculated from *column or trow 
totals 


Table 2 Treatment of 1165 stomach cancer patients 








Curative 
Total* resectiont 
(n = 1165) (n = 583) 
Resection (n= 781) 
Total gastrectomy 358 (31) 286 (80) 
Distal resection 239 (21) 164 (69) 
Subtotal gastrectomy 154 (13) 117 (76) 
Proximal resection 30 (3) 16 (53) 
Non-resectional surgery (n = 244) 
Gastrojejunostomy 70 (6) 
Intubation 13 (1) 
Gastrostomy 4 
Explorative laparotomy 157 (13) 
No operation 140 (12) 


Values in parentheses are percentages calculated from *column or trow 


totals 


weight loss (P = 0-002, low index with excess weight loss) and 
age (P<0-001, low index in the oldest patients). 

A total of 114 patients (11 per cent) had cancer in a stomach 
previously resected for benign disease (stump cancer). We found 
no differences in Karnofsky index, age or sex for patients 
previously resected versus those not resected. 

The diagnosis was confirmed by pre-operative histology in 
88 per cent of the patients. The proportion of patients with a 
tissue-proven diagnosis before treatment varied significantly 
between the hospital groups (Table 8; see later). 


Type of treatment 

The treatment given is shown in Table 2. A total of 1025 
(88 per cent) patients underwent surgery and 781 (67 per cent) 
had their tumour resected. Resected patients were significantly 
younger than unresected (mean 68 versus 71 years, P<0-001) 
and in better general condition (mean Karnofsky index 89 versus 
72, P<0-001). 

In all, 583 patients (57 per cent of those undergoing surgery, 
50 per cent of all patients) underwent a potentially curative 
resection, i.e. no residual macroscopic turhour and clear 
resection margins. Of the remaining 198 resected patients, 182 
(16 per cent of all patients) underwent a palliative resection, 
whereas the type of operation (curative or palliative) was not 
stated for 16 patients. A total of 384 patients underwent 
non-resectional surgery or were not operated on, of whom 321 
were classified as unresectable; information was not given for 
the remaining 63 patients. Of the 358 patients treated with total 
gastrectomy, this procedure was necessitated (i.e. in the 
operating surgeon’s judgement) by the location of the tumour 
in 69 per cent of cases (247 out of 358). 

When stump cancer patients were compared with those 
previously unresected, we found no differences in resectability 
or resection for cure rate (data not given). 

Resection of other structures in addition to the gastric 
resection is outlined in Table 3. Resection of the greater and 
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lesser omentum was performed in most patients, whereas lymph 
node dissection was carried out infrequently. 

Of 823 anastomoses performed to re-establish gastro- 
intestinal tract continuity, 508 (62 per cent) were hand-sewn 
and 315 (38 per cent) performed using a stapling device. 
Oesophagojejunostomy after total gastrectomy was con- 
structed using a stapling device in 75 per cent of the patients 
(for detailed results see Reference 13). 


Complications and postoperative mortality 


Postoperative complications were recorded in 276 patients 
(27 per cent of those who underwent surgery). General 
complications (pulmonary, cardiovascular, etc.) were most 
common (Tables 4 and 5). Proximal resection carried the 
highest rate both for lethal and non-lethal complications 
(Table 5). f 

Anastomotic insufficiency was seen in 6 per cent (43 out of 
781) of those undergoing resection. In 41 of these patients 
leakage was ascertained by radiographic contrast studies, and 
m the remaining 2 patients by the presence of an 
enterocutaneous fistula. 

Enterocutaneous fistulae developed in 13 patients (2 
per cent). Wound infection (i.e. serosanguineous or purulent 
discharge and a positive culture of a pathogen from the 
discharge) was seen ın 4 per cent (37 out of 1025). Postoperative 
haemorrhage (i.e. a significant fall in haemoglobin concentra- 
tion necessitating blood transfusion) occurred in 25 patients 
(2 per cent). 

Compared with an abdominal operation, thoracolaparot- 
omy carried a significantly higher risk of complications (45 
versus 27 per cent, P=0-002). We found no significant 


Table 3 Additional structures resected according to type of treatment 
for 765 of 781 patients undergoing gastric resection 





Curative Palliative Total 

Additional resection resection gastrectomy 
structure (n = 583) (n = 182) {n = 358) 
Greater omentum 469 (80) 119 (65) 323 (90) 
Lesser omentum 422 (72) 107 (59) 315 (88) 
Spleen 208 (36) 53 (29) 229 (64) 
Pancreatic tail 34 (6) 13 (7) 41 (12) 
Transverse colon 17 (3) 7 (4) 12 (3) 
Liver resection 7) 4 (2) 10 (3) 
LN, hepatoduodenal 

ligament 51 (9) 5 (3) 51 (14) 
LN, coeliac axis 79 (14) 10 (6) 77 (22) 


Values ın parentheses are percentages calculated from column totals 
(n). LN, lymph nodes 


Table 4 Complications in 1025 patients operated on for stomach cancer 


No. of No. of No. of 


patients* deathst reoperationst 

General complications 177 (17) 64 (36) 14 (8) 

Anastomotic insufficiency 43 (6)¢ 11 (26) 18 (42) 
Septicaemia 42 (4) 20 (48) 13 (31) 
Intra-abdomunal infection 37 (4) 13 (35) 23 (62) 
Enterocutaneous fistula 13 2} 3 (23) 6 (46) 
Wound infection 37 (4) 3 (14) 12 (32) 
Postoperative haemorrhage 25 (2) 8 (32) 10 (40) 
Intestinal obstruction 15 (1) 3 (20) 10 (67) 
Wound dehiscence 12 (1) 1 (8) 7 (58) 
Total 276 (27) 75 (7)* 54 (5)* 


Values in parentheses are percentages calculated from the following 
totals: “all patients operated on; tthose with the complication, {those 
having a resection. Some patients had more than one complication or - 
cause of death 
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Table 5 Complications, reoperations and lethality related to operative technique 














Complication Reoperation Deaths* Total deaths 

Curative resections (n = 583) 

Total gastrectomy {n = 286) 107 (37) 30 7 21 (7) 

Distal resection (n= 164) 34 (21) 3 0 11 (7) 

Subtotal gastrectomy (n= 117) 31 (27) 4 1 10 (9) 

Proximal resection (n= 16) 9 (56) 3 1 4 (25) 
Palliative resections (n = 182) 

Total gastrectomy (n = 65) 27 (41) 2 0 6 (9) 

Distal resection (n= 70) 10 (14) 1 0 5 (7) 

Subtotal gastrectomy (n = 34) 11 (32) 5 2 5 (15) 

Proximal resection (n= 13) 7 (54) 0 0 1 (8) 
Others (n = 227) 

Gastrojeyunostomy (n= 70) 16 (23) 3 0 7 (10) 

Explorative laparotomy (n = 157) 21 (13) 3 1 5 (3) 


* The number who died after the reoperation. Values in parentheses are percentages calculated from the total number of patients having the specified 


treatment 


Table 6 Tumour location related to resectability and presumed 
curability 








Resected 

Total* Resectedt for curet 

Location (n = 1079) {n = 751) {n = 572) 
Fundus 193 (18) 128 (66) 100 (52) 
Fundus and corpus 110 (10) 61 (55) 44 (40) 
Corpus {midstomach) 102 (9) 86 (84) 73 (72) 
Corpus and antrum 128 (12) 95 (74) 64 (50) 
Antrum 369 (34) 309 (84) 246 (67) 
All regions 177 (16) 72 (41) 45 (25) 





The location of the tumour in 86 patients is not stated. Values in 
parentheses are percentages calculated from the following totals: 
*column total; tregional (row) total (location of tumour not stated for 
30 patients); {regional (row) total (location of tumour not stated for 
11 patients) 


Table 7 Tumour staging according to the TN M classification system’? 





Total* Resectedf Resectedt for cure 
Stage I 74 (6) 74 (100) 74 (100) 
Stage I 159 (14) 159 (100) 150 (94) 
Stage II 194 (17) 194 (100) 163 (84) 
Stage IV 452 (39) 241 (53) 112 (25) 
Not stated 286 (24) 113 (40) 84 (29) 
Total 1165 781 (67)t 583 (50)t 


Values in parentheses are percentages calculated from *column or trow 
totals 


differences in frequency of reoperation (8 versus 5 per cent) or 
lethal complications (13 versus 7 per cent). 

The overall frequency of reoperation was 5 per cent (54 out 
of 1025), 7 per cent for those with a curative resection, 
4 per cent for those undergoing palliative surgery and 
3 per cent for non-resectional surgery (P==0-001). Proximal 
resection and total gastrectomy had the highest rate of 
reoperation (10 and 9 per cent respectively). Twelve patients 
were reoperated on because of incomplete resection (tumour in 
the resection margin on final histology). 

Postoperative mortality rate (defined as all in-hospital 
deaths irrespective of whether the patient died before or after 
30 days®*) was 7 per cent (Table 4). Of the 54 patients having 
reoperation, 12 (22 per cent) died (Table 5) as did 2 out of 12 
patients undergoing reoperation due to incomplete resection. 

Patients undergoing potentially curative surgery and those 
treated by palliative resection were equally affected by 
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Table 8 Differences between hospital levels 





University County Local 
hospital hospital hospital P 
(n= 471) (n=270) (n=423) value 
Sex (male) 62 58 61 ns 
Age >70 years 46 49 56 002 
Karnofsky >80 64 61 37 <0-001 
Stump cancer 12 6 l 0-04 
Histology 91 86 81 0001 
pre-operatively 
Resected 70 63 67 0-17 
tumour 
Potential 55 52 33 ns. 
curative 
resection 
Total 44 24 21 <0001 
gastrectomy 
Thoraco- 8 7 3 003 
laparotomy 
Complications 26 16 28 0-001 
Lethal 5 6 H 0:003 
complications 
Reoperations 5 4 6 ns. 
Stapling used 53 35 23 <0001 
Prophylactic 68 58 49 <0001 
antibiotic 
given 





Values are percentages 


non-lethal (31 versus 30 per cent, Table 5) as well as by lethal 
complications (8 versus 9 per cent respectively). 


Tumour location 


The location of the tumours is given in Table 6. Infiltration of 
the oesophagus occurred in 11 per cent of the patients, and in 
6 per cent the duodenum was affected. Tumours of the antrum 
and corpus were resected more frequently than tumours at other 
sites. The resectability rate decreased with increasing extent of 
the tumour. Staging is given in Table 7. Stage I tumours were 
found in 74 patients (6 per cent). 


Patient and treatment characteristics according to hospital 
group 

A total of 471 patients (40 per cent) were treated in university 
hospitals, 270 (23 per cent) in county hospitals and 423 
(36 per cent) were treated in local hospitals. Most patient and 
treatment characteristics showed highly significant differences 
between hospital groups (Table 8). 
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Discussion 


The results of this national study, comprising 54 per cent of all 
stomach cancer patients treated in Norway during the study 
period, lead to several questions and comments First, we 
confirm that there is selection of patients with regard to type 
of hospital. As shown in Table 8, patients treated in local 
hospitals were generally older and had a lower performance 
status than patients treated in other hospitals. This selection 
may influence both treatment and complication rate as well as 
survival; the effect on survival is presumably caused by what 
is described as ‘stage migration’’*. This might explain why 
some authors report increasing survival rates in patients treated 
during the last decade whereas cancer registry data show only 
a modest improvement in overall survival. 

Secondly, despite the marked spread of availability of flexible 
fibre endoscopes in Norway’, the majority of patients present 
with extensive (Table 6) and advanced disease (Table 7) after 
a fairly long symptomatic period. These data may suggest that 
significant umprovement in treatment results ıs unlikely to 
occur despite advances in pre-, per- and postoperative care. 

Our data further contrast with results from Japan in that 
the improved prognosis in Japanese patients 1s partly related 
to screening programmes in asymptomatic patients which has 
resulted in an increasing proportion of patients with early 
gastric cancer*'**”. Screening for gastric cancer has not been 
accepted in Norway (or any other western country), but we 
have seen a rapid expansion of gastroscopy services? based on 
fairly liberal indications. One may argue that the latter policy 
has not benefited gastric cancer patients!®!°. That 88 per cent 
of the patients had a pre-operative confirmed tissue diagnosis 
merely underlines the fact that pre-operative diagnostic 
accuracy is not synonymous with improved treatment outcome. 

Norwegian surgeons are fairly aggressive with respect to 
gastric cancer (Table 2) as 44 per cent of the patients had a 
total or subtotal gastrectomy. Table 6 may, however, suggest 
that a high proportion of the extended resections were 
performed as the only possible type of resection (‘gastrectomie 
de nécessité’). In contrast with these findings, Table 3 shows 
that lymph node dissection was carried out in relatively few 
patients, even in those undergoing curative resections. These 
data—an aggressive surgical attitude towards the stomach 
cancer itself, but node dissection in only a minority—contrasts 
with Japanese recommendations? and results?°. Keighley and 
co-workers?’ as well as others???’ have demonstrated the 
importance of lymph node involvement in determining 
treatment outcome. 

Assessment of lymph nodes by palpation is notoriously 
difficult?*-?5 and without formal node dissection, ‘understaging’ 
tends to occur. This makes direct comparison of the results 
obtained by node dissectors with those obtained when 
performing resection only an unscientific exercise. Although 
some authors claim that formal node dissection mcreases 
survival??26-28 we believe that its main effect ıs to ensure more 
accurate staging of the disease. 

The problem of staging accuracy also casts serious doubt 
on the usefulness of the term ‘resection for cure’. We feel®, like 
the Japanese Research Society for Gastric Cancer®, that the 
term should be related to a defined operative procedure, for 
instance a gastric resection where extensive lymph node 
dissection has been performed and the distant lymph node 
station has been found to be tumour-free, and where free 
resection margins are documented. 

The postoperative complication and mortality rates are 
significantly higher (Tables 4 and 5) than those reported in 
Japanese series?®:>°31, but of the same magnitude as rates 
published in the western literature*-®3?. A full analysis and 
discussion regarding this problem is beyond the scope of the 
present paper as detailed data have been published elsewhere**, 
Based on the latter study, as well as others**, we conclude that 
age is a decisive factor in determining postsurgical outcome. 
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Consequently, direct comparison with Japanese studies is 
inappropriate as their patients are younger™!5. 

Detailed analyses of our data*? have, however, demon- 
strated that type of operation is a factor which significantly 
influences complication and mortality rates. Of particular 
importance are the high rates found ın patients treated with 
proximal resection. The present results may suggest (Table 5) 
that this type of resection 1s regarded as a ‘minor’ procedure 
for patients undergoing palliative resection. Our data?? show 
that this type of resection carnes prohibitively high 
postoperative morbidity and mortality rates. Similar con- 
clusions have been made by others”. 

The differences ın various parameters found between the 
three hospital levels are of major importance. To our 
knowledge, comparable data have not been published We wish 
to emphasize that analyses of the differences between hospital 
levels are very complicated because of the multifactorial nature 
of important factors. Results, as presented in Table 8, may lead 
to rapid but unjustifiable conclusions as proponents both for 
small hospital care and regionalization of surgery for particular 
diseases may find support for their respective cases in the data. 
Despite advanced and complicated statistical analyses®* we are 
not able to draw firm conclusions. Whereas treatment in 
specialist centres seems appropriate for subgroups of patients??, 
we fully admit that small hospital care, as demonstrated here 
for the elderly and frail patient, must be correct. Final 
conclusions cannot be drawn before treatment outcome (i.e. 
survival) for comparable groups of patients has been studied. 
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Appendix 


The Norwegian Stomach Cancer Trial: participating surgical 
departments 


Halden Sykehus (Dr Ø. Hansen); Sentralsykehuset for Østfold 
(Dr K. Andenes); Sarpsborg Sykehus (Dr S. Skjeldal); Moss 
Sykehus (Dr C. Wessel-Holst); Sentralsykehuset i Akershus (Dr 
K. Solheim*); Bærum Sykehus (Dr E. Omland); Rikshospitalet 
(Dr A. Bergan*); Ulleval Sykehus (Dr Tom Gerner, Dr J 
Stadaas*); Aker Sykehus (Dr T. B. Harbitz, Dr I. Liavaag*); 
Diakonissehuset Sykehus Louisenberg (Dr J. Hognestad); 
Diakonhjemmmets Sykehus (Dr @. Havig); Hamar Sykehus 
(Dr O. Leidal); Kongsvinger Sykehus (Dr R. Uggerud); Tynset 
Sykehus (Dr B. Nordbye), Gjovik Fylkessykehus (Dr S. Asen); 
Ringerike Sykehus (Dr P. Holme); Vestfold Sentralsykehus (Dr 
O Holter); Horten Sykehus (Dr N. Kollevold); Sandefjord 
Sykehus (Dr O. Ruistuen); Larvik Sykehus (Dr B. Sundal); 
Telemark Sentralsykehus (Dr G. Haarberg); Notodden 
Sykehus (Dr A. Skauby); Aust-Agder Sentralsykehus (Dr E. 
Stenehjem); Vest-Agder Sentralsykehus (Dr B. I. Haug); 
Mandal Sykehus (Dr P. E. Hansen); Farsund Sykehus (Dr A. 
Nysted); Sentralsykehuset i Rogaland (Dr R. Hoel); Fylkes- 
sjukehuset i Haugesund (Dr J. Heggeba); Haukeland Sykehus 
(Dr B. Arnesjo*, Dr C. W. Janssen*); Diakonissehjemmets 
Sykehus, Haraldsplass (Dr F. P. Gullaksen); Hospitalet 
Betanien (Dr J. Thunold); Fylkessjukehuset på Stord (Dr O. 
Stray); Fylkessjukehuset ı Odda (Dr K. Svendby); Fylkes- 
sjukehuset på Voss (Dr A. Reisaeter); Fylkessjukehuset i Florø 
(Dr O. Husebø), Laerdal Sjukehus (Dr Krogh-Serensen); 
Fylkessjukehuset i Ålesund (Dr N. Andersson), Fylkessjuke- 
huset i Volda (Dr Y. Norderval}; Fylkessjukehuset i Molde (Dr 
T. Hasselgård); Fylkessykehuset 1 Kristiansund N. (Dr T. 
Tennge); Regionsykehuset i Trondheim (Dr H. Fjøsne); Orkdal 
Sanitetsforenings Sykehus (Dr H. G. Erichsen); Innherred 
Sykehus (Dr T. Bjerkeset*); Sandnessjøen Sykehus (Dr Ø. 
Ylvisaker); Gravdal Sykehus (Dr O. Høstmælingen); Narvik 
Sykehus (Dr T. Teigan); Regionsykehuset i Tromsø (Dr K. 
Nordstrand, Dr J. A. Johnson*); Harstad Sykehus (Dr G. 
Thorsen); Hammerfest Sykehus (Dr E. Andersen); Kirkenes 
Sykehus (Dr O. Rojahn); The Cancer Registry of Norway (Dr 
E Glattre*). 








* Indicates a member of the working party 
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Role of adhesive wraps in the 
pathogenesis of complicated 
amoebic colitis 


Ischaemic foci within the abdomen attract omental and peritoneal 
adhesions with neovascularization. Previously it has been shown that 
transmural amoebic colitis is an ischaemic process. An intra-operative 
evaluation of the peritoneal barriers in response to necrosis was 
undertaken during laparotomy in 82 patients with clinical transmural 
amoebic colitis. At operation the ischaemic colon was covered by adhesive 
wraps in all patients; peritonitis subsequently was absent in 23 patients 
(28 per cent), serous in 43 patients (52 per cent), purulent in only 9 
patients (11 per cent) and faeculent in another 7 patients (9 per cent). The 
author regards wrapping as mechanically protective. Wrapping is also a 
source of neovascularization which was demonstrated on 10 angiograms 
of resected specimens with transmural disease. This is further supported 
by clinical finding of subsequent necrosis of colons in three patients 
whose wraps were disturbed at laparotomy without resection of the 
colons. Therefore, for both mechanical and vascular reasons, these wraps 
should not be disturbed. 
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Transmural amoebic colitis is defined as progressive ischaemic 
necrosis of the entire thickness of the colonic wall including the 
serosa’, At laparotomy the most striking finding is marked 
adhesion formation between the ischaemic colon and omentum 
and other adjacent structures. It would appear that as the colon 
dies it provokes a response which leads to adhesive wrapping. 
This is in keeping with other studies which have shown that 
ischaemic intestine results in adhesions ‘similar to vascular 
grafts into the ischaemic area’. This study examines the role 
and efficacy of adhesive wraps, by prospective evaluation of the 
intra-abdominal findings at laparotomy for suspected 
transmural disease in patients with amoebic colitis. 


related to the adhesions or mass were cannulated and radiographs 
were taken after gentle injection of contrast medium (Conray 280. 
Maybaker, South Africa). The presence of abnormal vascular pattern 
and bridging vessels were noted. The angiograms of 10 normal colons 
obtained at necropsy, on patients who died of diseases other than those 
of the gastrointestinal and the vascular systems, were available for 
comparison. 







Macroscopic appearances of adhesive wraps 

Ten specimens from patients in whom the surgeon had decided to 
undertake resection were examined macroscopically. The bowel was 
opened longitudinally along the antimesenteric border over the wraps 
and the cut surface inspected to assess the relationship of adhesive wraps 
to transmural disease. Cut sections were photographed to provide a 
permanent record. 





Patients and methods Intra-operative dismantling of the adhesive wraps 


During the period June 1978 to July 1985, laparotomy was performed 
for suspected transmural disease in 82 patients suffering from severe 
amoebic colitis. Resected specimens from 10 patients were also 
examined: (1) macroscopically, to assess the relationship of the adhesive 
wraps to transmural disease, and (2) by angiography, to determine the 


Three patients with transmural amoebic colitis were operated under the 
care of a different team of surgeons. The adhesive wraps of 
patients had been dismantled at the initial laparotomy to assess the 
extent of transmural disease. Two patients failed to improve and : 
re-explored; the third died and was subjected to a post-mortem 















pattern of vascular distribution of the adhesive wraps. At laparotomy examination. 
the abdominal cavity was assessed for the type of peritonitis and the 

distribution and efficacy of adhesive wraps. Lastly, the effect of intra- 

operative dismantling of the wraps during the assessment of the extent of Results 


transmural disease was noted in three referred patients. 
Initial operative findings 

The initial operative findings in 82 patients are shown in Table i. 
Serous peritoneal exudate or adhesive wraps with uusimal 
amounts of peritoneal fluid were the most commonly 
encountered findings on entering the abdomen. Faecal 
peritonitis, usually localized around a [ree perforation of an area 


Type of peritonitis at laparotomy 

Peritonitis was defined as absent, serous, purulent, or faecal depending 
on the condition of the peritoneal fluid on entering the abdominal 
cavity, before any manipulation of the abdominal contents. 


Distribution of the adhesive wraps at laparotomy 


The distribution of adhesive wraps was assessed before manipulation of 
the abdominal contents. Adhesions of omentum, bowel, abdominal wall 
or any other organ sealing off transmural disease were noted. 


Angiographic examination 
Angiograms of the wraps were performed in 10 resected specimens 
obtained from patients with transmural amoebic colitis. The arteries 
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not covered by a wrap, occurred in seven patients. Purulent 
peritonitis without an obvious uncovered perforation was 
present in areas not covered by the wraps or covered by poor 
thick creamy pus of pyogenic sepsis was not seen. Transmural 
disease was walled off by adhesive wraps of varying efficiency in 
all patients (Table /). In seven patients free perforations were 
present in areas not covered by the wraps or covered by poor 
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quality wraps which disintegrated easily during laparotomy; 
these were usually adhesions to the abdominal wall and small 
intestine that dismantled during access to the abdominal cavity 


Table 1 Jnitial laparotomy findings in 82 patients operated for 
suspected amoebic colitis (1978-85) 





Laparotomy findings Cases (no.) (Percentage) 


Peritonitis fluid 


Faeculent*® 7 (9) 
Purulent 9 (11) 
Serous 43 (52) 
None (adhesive wraps only) 23 (28) 


Total 82 


Adhesive wraps 
Covering all diseased colon 79 (91) 
Leaving gaps uncovered* (9) 


Total 82 





* Patients with faeculent fluid had incomplete adhesive wraps 


hv 


Figure 1 Normal specimen angiography of the colon demonstrating 
marginal artery (a), which gives rise to vas longum (b) and vas brevis (c). 
These vessels run at right angles to the long axis of the colon 


A 








and exposure of the colon respectively. The most efficient and 
firm adhesive wraps were those of the omentum and of the 
mobile parts of the colon, usually the transverse colon but 
occasionally the sigmoid. These were in danger of being 
dismantled during assessment of the extent of transmural 
disease before resection because the ischaemic areas were buried 
beneath the wraps. The omentum was always a pointer to what 
appeared to be the most severely diseased part of the colon. In 
extensive disease the right colon and transverse colon were often 
covered by firmly adherent omentum. The left colon including 
the sigmoid was often covered by small bowel adhesions which 
separated readily on minimal manipulation thus exposing the 
underlying perforation or necrosis. 


Angiography 

A normal pattern of a colon specimen angiogram is shown in 
Figure 1. The colonic marginal artery gives off vasa brevia and 
vasa longa, and these vessels supply the colon in a recognizably 
ordered pattern. Injection of contrast into vessels of the 
wrappings, whether omental or peritoneal, produced evidence 
of neovascularization of varying maturity in all 10 resected 
specimens studied. Where a transmural lesion appeared 
clinically to be an early lesion (seven specimens), adhesive wraps 
produced two types of angiographic abnormality, namely 
abnormal pattern of vasculature and fine bridging vessels 
running between the colon and the omentum (Figure 2). When 
the lesions were more advanced (three specimens), 
neovascularization was demonstrated by large omental, and 
leashes of peritoneal vessels (Figure 3). In any one patient, the 
vascular pattern could be either early or advanced, or both, 
depending on different ages of transmural lesions. Early 
neovascularization was represented by fan-shaped placenta-like 
vessels (see (f) on Figure 2), whereas late or advanced 
neovascularization was by well-formed vessels (see Figure 3B). 


Macroscopic examination of adhesive wraps 

The distribution of adhesive wraps in amoebic colitis could be 
correlated with the extent of transmural lesions. Ischaemic 
vascular lesions were buried deep to the wraps. The adhesive 
wrappings, especially of omentum, were plastered firmly to the 
ischaemic colon lesions by exudate. Whenever a wrap was 


B 


Figure 2 A early and B late phases of a specimen angiography of a resected colon (a), which is opaque and clearly demarcated from translucent omental 
wraps (b). Injection of contrast into an omentum vessel (c) demonstrates vessels running longitudinal to the colon (d) and bridging vessels (e) fanning out to 
omentum and colon (f). Many such fan-shape areas are visible on the late phase angiograph and the colon is even more opaque 
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A 


Figure 3 A early and B late phases of a specimen angiography of a resected right colon with transmural disease. The proximal tr 
‘migrated’ to patch the caecum (b) and ascending colon (c). Injection of contrast into omental vessel (d) or vessels on the antimesenteric bor 
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transverse colon (e and f) demonstrates well-formed vascular connection between omentum (g). right colon (¢) and transver a 
demonstrates a leash of vessels (h) between contiguous borders of the ascending colon (c) and transverse colon (a) 


dismantled at laparotomy, profuse punctuate bleeding was 
produced on both surfaces, suggesting an attempt at 
revascularization and grafting of the ischaemic colon. 


Consequences of dismantling the wraps 

Three patients who underwent laparotomy for suspected 
amoebic colitis, in whom adhesive wraps were dismantled and 
the bowel looked clinically intact, deteriorated postoperatively. 
Two required relaparotomy. Figure 4 shows the pre-operative 
angiogram obtained before relaparotomy. This patient had 
undergone laparotomy earlier for suspected amoebic colitis 
perforation. At the initial laparotomy a free perforation was not 
found; adhesions of omentum to the colon were dismantled but 
no clinically obvious necrosis was noted. Despite adequate 
intensive care, the patient deteriorated and a mesenteric 
angiogram was performed after 7 days from the first operation 
and showed avascular colon (Figure 4). On this evidence the 
patient underwent colectomy where the colon was found to be 
frankly necrotic. Post-mortem examination of the third referred 
patient revealed more advanced necrosis of the remaining colon 
after a previous extended left hemicolectomy. 


Discussion 


Previous discussions on the pathogenesis of the lesions of 
complicated amoebic colitis analysed in detail the mucosal 
lesions* * and emphasized the destructive aspect of the disease. 
Rogers (1913) focused essentially on the destructive aspect of 
severe amoebic colitis, noting that in the post-mortem studies 
the gangrenous colon was as friable as ‘damp blotting paper”. 
From this concept there evolved the idea of two types of 
perforation: free colonic perforation leading to acute peritonitis 
for which surgery was advocated, and ‘seepage’ peritonitis with 
no obvious perforation, where surgery was contra-indicated”. 
Although adhesive wraps have long been described’, their 
clinical significance in the evolution of the disease process was 
not adequately appreciated while this false classification of 
perforation persisted. 

Recently Stein et al. (1979) advocated subtotal colectomy in 
fulminating amoebic colitis if ‘substantial clinical improvement 
does not occur rapidly with intensive medical therapy. Both 
those who regard any surgery as unwarranted and those who 
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Figure 4 In vivo selective superior mesenteric ang 
before relaparotomy in a patient with fulminating an 
demonstrating avascular caecum (a) and right colon (b). A 
artery (arrows) runs parallel to the avascular right colo 
enabled a reoperative diagnosis of transmural necrosi 


regard radical surgery as treatment of chou 
disregard the role of adhesive wraps and recogt 
destructive element of fulminating amoebic colitis 
recognize the protective mechanism of adhesi» 
pathogenesis of complicated amoebic colitis may 
unnecessary radical surgery 

Evidence from this study suggests that 
ischaemic transmural necrosis of the colon in am 
associated with protective adhesive wraps in mos 
early in the development of transmural disease, adh 
form on the peritoneal surface of the colon to pro 
possible perforation, as indicated by instances wher 


N 


were removed and the colon, although appearing vi: 


time, subsequently necrosed. Areas of potentia 


necrosis are covered by omentum, small and large 


anterior abdominal wall, or appendices epiploicac 
infolding of the colonic haustra bury the infarc 


Uninvolved segments of colon, usually the transvers 


sigmoid, migrate to patch up areas threatened 
necrosis. 


Luvi 
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The most characteristic adhesions are those of the omentum 
which becomes oedematous, thickened, vascular and firmly 
adherent to areas of potential infarction which it revascularizes. 
Ellis (1971) showed that ischaemia causes adhesion formation, 
and that these adhesions are similar to vascular grafts into the 
ischaemic tissue”. This finding is so characteristic that absence 
of omental wrapping should raise doubts about the diagnosis. 

The adhesive wraps mechanically protect the peritoneal 
cavity from faecal contamination. The small number of patients 
with faecal peritonitis (9 per cent), the large number of 
patients with serous peritonitis (52 per cent) or adhesions 
only (28 percent) in this series all bear testimony to the 
mechanical protective role of the adhesive wraps in amoebic 
colitis. It is also important to note that free perforations were 
found only in unprotected areas. The bacterial contamination 
by intestinal organisms from the lumen of the colon is probably 
a significant factor in outcome, and removal of these organisms 
mechanically may improve outcome. To test this hypothesis a 
study is under way in which the colon is emptied by perileal on- 
table antegrade lavage with removal of gut content through the 
anus”. The initial results are encouraging. 
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The high mortality of bleeding duodenal varices has been 
emphasized previously'*. Only two cases of endoscopic 
sclerotherapy have been published to date. We report a third 
case which demonstrates the potential of sclerotherapy in this 
dangerous situation. 


Case report 


A 40-year-old woman was hospitalized for a second episode of massive 
gastrointestinal bleeding. She had a history of chronic alcoholism, and 
bleeding oesophageal varices had been treated successfully by 
endoscopic sclerotherapy 2 years earlier. 

On admission, the patient had ascites, jaundice and evidence of 
encephalopathy. Laboratory findings were: Quick 25 per cent, albumin 
24g/l, total bilirubin level 3mg/dl, and platelets 60000/mm* 
Endoscopic examination showed small and non-bleeding oesophageal 
varices ; there was some blood in the stomach and a prominent ulcerated 
varix was identified in the duodenum (Figure /), Endoscopic 
sclerotherapy was performed by injecting 25 cm?* of polidocanol 
1 per cent into the varix. Although no further bleeding occurred during 
the following days, hepatic coma complicated the situation. Ten days 
later 10cm? of absolute alcohol was injected into the duodenal varix 
during massive recurrent bleeding 

The patient recovered slowly without further bleeding and left 
hospital | month later. Endoscopy was repeated at 6-monthly intervals, 
Her general condition improved after complete alcohol abstinence, with 
change from Child’s category C to A. Small recurrent oesophageal 
varices were sclerosed on two occasions. The duodenal varix had 
disappeared and no recurrence was observed after a follow-up of 3 years 
(Figure /). 


Discussion 

Endoscopic sclerotherapy for bleeding duodenal varices has 
been reported in two cases, one after thrombosis of a portocaval 
shunt in a patient with cirrhosis of unknown aetiology, and 
another in an alcoholic cirrhotic patient®’’. Recurrent bleeding 
was not observed after an 18-month follow-up in the first case. 

Our case demonstrates that endoscopic sclerotherapy can be 
efficient even in the presence of acute bleeding and that it can 
provide definitive cure. It is important to be aware of the 
possibilities of this form of treatment as the mortality rate after 
surgery varies between 30 and 40 per cent, and bleeding recurs 
after non-shunting operations in from 40 to 57 percent of 
cases. 

The question arises of whether prophylactic treatment 
should be considered for prominent duodenal varices since 
haemorrhage following rupture is massive and often fatal’ *. 
Bleeding varices are more difficult to detect and to treat by 
endoscopic means in the duodenum than in the oesophagus. 
Immediate haemostasis is not possible as it is by balloon 
tamponade in the oesophagus or gastric fundus. Prophylatic 
injection, therefore, might be rewarding. 
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Figure 1 Endoscopic view of the second part } jenum 
a Ulcerated (arrow) duodenal varix before endosco 
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Somatostatin inhibits exocrine pancreatic secretion’? and has 
been used for treatment of pancreatic fistula> >. The short th, 
<3min in man, and the risk of a rebound effect when 
treatment is interrupted’, require the peptide to be continuously 
infused intravenously. This may be circumvented by using the 
stable somatostatin analogue SMS 201-995 (Sandostatin), a 
fragment of somatostatin with full biological effect but with 
resistance to the degrading enzymes®. In man, this analogue, 
which can be administered subcutaneously, has been 
demonstrated to exert the biological actions of somatostatin’, 
including the inhibition of exocrine pancreatic secretion?’ '°. We 
describe here the use of SMS 201-995 for treating a patient with 
a postoperative pancreatic fistula. 


Case report 


The patient was a 74-year-old woman who observed tanned stools on 
12 August, 1986. A colon enema showed a polypoid tumour with a base 
of 4 cm situated at the lienal flexure. At operation on 25 August, the 
colon tumour was resected together with 20cm of colon. Unexpectedly, 
a small, hard, cystic mass was found in the body of the pancreas. The 
appearance suggested a cystadenoma and the tumour was excised with a 
small wedge resection. Pathological examination showed that the 
pancreatic tumour was a cystadenoma. Postoperatively, the patient 
developed a slight hyperamylasaemia which peaked at 23 pkat/ (upper 
reference limit 5 pkat/l) on the second postoperative day. Gastro- 
intestinal recovery was uneventful and oral intake was started on the 
third postoperative day. However, the patient developed a pancreatic 
fistula (Figure 7) with amylase levels ranging from 965 (5 September) to 
1530 (27 November) ykat/l. The pancreatic fistula fluid, which was 
collected in a colostomy bag, was the only postoperative complaint and 
the patient was discharged 3 weeks after the operation. She continued to 
do quite well but had three episodes of blocked drainage of the fistula 
(with pancreatic pseudocyst formation) giving upper.abdominal pain 
until drainage was re-established. Treatment with SMS 201-995 
(Sandostatin; Sandoz Ltd., Basle, Switzerland), was started on 
28 November at a dose of 50 ug given twice daily subcutaneously. As is 
seen in Figure 1, the amount of fluid dropped on the first day of 
treatment and stopped completely the next day. Treatment with 
Sandostatin continued until 4 December. At that time, the fistula 
opening had closed. No side-effects were observed during the treatment. 
Regular measurements of blood glucose levels showed normal values, as 
did determinations of fasting plasma levels of insulin, C-peptide and 
glucagon. 

The patient has remained free of symptoms after treatment with 
SMS 201-995. However, a computer tomography performed 3 weeks 
after treatment showed two small cysts in the head of pancreas. A repeat 
tomography 4 months later demonstrated one cyst with a diameter of 
6cm. The cyst has been evacuated twice under ultrasonographic control 
and is now (September 1987) barely demonstrable. 


Discussion 
Somatostatin inhibits the secretion of secretin and 
cholecystokinin'!* and binds to pancreatic acinar cells 


reducing their synthesis of cyclic AMP!'?. These findings 
suggest that somatostatin inhibits pancreatic exocrine secretion 
both directly and indirectly and explain the beneficial effect of 
somatostatin in the treatment of pancreatic fistulae*>. The 
somatostatin analogue SMS 201-995 (Sandostatin) has been 
demonstrated to inhibit meal- and cholecystokinin-induced 
pancreatic enzyme secretion in man”:'®. It was anticipated that 
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Figure 1 Daily fluid secretion (ml) from the postoperative pancreatic 
fistula. The operazion was performed on August 25 and treatment with 
Sandostatin was given between November 28 and December 4 |, day of 
operation; UW, Sandostatin given 


this analogue would be effective in the treatment of pancreatic 
fistulae. The rapid closure of the fistula in our patient supports 
such an assumption: the secretion through the fistula stopped 
within 2 days of treatment and the fistula opening closed within 
a week. 

Somatostatin has been used for treating a variety of surgical 
conditions, such as upper gastrointestinal bleeding, gut and 
pancreatic endocrine tumours, secretory diarrhoea and 
gastro-enteropancreatic fistulae?"*:’'*. It is likely that the 
somatostatin analogue Sandostatin can be used instead. We 
suggest from this case report that Sandostatin might be used for 
treating pancreatic fistulae. 
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The surgical treatment of benign tumours of the pancreas until 
now has consisted of either formal pancreatic resection or 
enucleation':?, None the less in tumours of the neck of the 
pancreas enucleation may not be possible and resection 
may involve either a near total pancreatectomy or a 
pancreaticoduodenectomy. To avoid a pancreatic resection we 
have designed a new procedure consisting of a resection of the 
neck of the gland with a complete excision of the tumour. We 
report here two cases of pancreatic isthmectomy performed 
successfully. 


Patients and methods 


Methods 


The technique combines a limited pancreatic resection centred on the 
neck, with a restitution of the exocrine function by anastomozing the tail 
of the pancreas to a Roux-en-Y loop. The operative procedure is simple: 
after division of the gastrocolic ligament the pancreas is fully exposed 
and the superior mesenteric vein and the supraduodenal portal vein are 
dissected. The neck of the pancreas is then freed from its posterior 
attachments to the portal vein. The first section of the pancreas is 
performed in front of the portal vein at the right or left hand limit of the 
neck. The dissection then proceeds laterally and the second pancreatic 
section is performed just beyond the tumour. Haemostasis of the 
pancreatic cephalic section is assured by interrupted polyglycolic acid 
stitches with particular attention to the closure of the main pancreatic 
duct, whereas haemostasis in the distal part of the pancreas is assured in 
the same manner without occluding the pancreatic duct. A Roux-en-Y 
loop is then constructed and the pancreaticojejunal anastomosis 1s 
performed by a series of interrupted re-absorbable sutures. The 
anastomosis is not stented. The pancreaticojejunal anastomosis is then 
covered by the omentum. 


Patients 


Case 1. A 43-year-old woman was admitted to our hospital for repeated 
attacks of hypoglycaemia. Ultrasound showed a small tumour in the 
head of the pancreas; selective arteriography demonstrated the tumour 
in the cephalo-isthmic region, just to the left of the gastroduodenal 
artery. 

Peroperative exploration confirmed the existence of an 8mm 
tumour just to the right of the portal vein and to the left of the 
gastroduodenal artery in the posterior part of the head of the pancreas. 
Peroperative histological examination of a lymph node proximal to the 
tumour was normal, Enucleation seemed inappropriate because of the 
thickness of the overlying pancreatic parenchyma. 

A partial pancreatectomy was performed with resection of the whole 
pancreas between the gastroduodenal artery to the right and the 
superior mesenteric vein to the left (Figure 1). The frozen sections 
confirmed the complete resection of an insulinoma, with resection 
margins of 0-Scm on the right side and 2cm on the left side of the 
tumour, The postoperative course was uneventful and glucose levels 
have been normal for 44 months. 


Case 2. A 32-year-old woman was referred to our institution for a 
tumour of the epigastrium discovered during a routine examination. 
Ultrasound and CT scanning showed a cystic tumour of the neck of the 
pancreas, measuring 6 x 7cm. 

At laparotomy, a well-defined tumour was found in the corporeo- 
isthmic region of the pancreas, just anterior and to the left of the 
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Figure 1 Case /: Insulinoma located just left to the gas £ 
artery in the cephalo-isthmic part of the pancreas (right) and the operative 
procedure (left) 


confluence of the splenic and inferior mesenteric veins. T? 
distal part of the gland was 9cm long and was not modified bs one 3j 
inflammatory process. A partial pancreatectomy was performed and 
resection margins were [cm on all sides of the tumour. The al g 
was not drained. Histology showed the tumour to be 
adenoma. The postoperative course was uneventful, and the 
the hospital on the tenth postoperative day. The patient been 
followed up for 8 months now, with normal endocrine and exocrine 
functions of the pancreas. 













Discussion 





The surgical treatment of benign pancreatic tumours ee 
either a formal pancreatic resection or an enucleation of ihe 
tumours?! 5, However, resection carries a morbidity rate of up to 
59 per cent and a mortality rate of up to 24 per cent in the ¢ 
of pancreaticoduodenectomy or total pancreatectomy® and may 
impair the exocrine and endocrine functions of the pancreas 
respectively in 22 percent and 15 per cent of the patients after 
pancreaticoduodenectomy*?. Extended left pancreatectomy 
often implies splenectomy and may impair the glucose 
metabolism in up to 90 per cent of cases’. Enucleation may be 
adequate in the case of superficial tumours but may be difficult 
in posterior tumours inaccessible to a transpareachymal! 
approach, as in case 1. 

The choice of a surgical approach may be particularly dificult 
when resection of a tumour requires a pancreaticod uodenectomy 
to be performed as well as an extended left pancreatectomy. as in 
pancreatic neck tumours. In these patients, resection should be 
adequate to ensure a definite cure without impairing either the 
endocrine or exocrine function of the gland. 
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Precisely which cases of rectal cancer are suitable for anterior 
resection remains controversial. The possibility that anterior 
resection might achieve less satisfactory local clearance than 
abdominoperineal resection, as a result of its closer margins of 
resection, has been widely debated'?. In general, initial 
pessimism that an unacceptably high local recurrence rate 
would result from anterior resection has not been sustained? +. 

The current literature fails to provide norms with regard to 
the extent of distal resection required, and quoted figures vary 
from the classical 5cm (reference 5) to 2cm (reference 4). We 
have gradually decreased the margin of resection from 41cm 
(reference 6) through 3-6cm (reference 7) to a mean margin of 
resection of 25cm in the present study. 

The distal line of resection is defined precisely by the distal 
‘doughnut’ removed from the instrument after stapled 
anastomosis. The objective of this prospective study was to 
perform detailed histopathological examination of the distal 
‘doughnut in a series of 20 low anterior resections. We wished to 
determine whether, in any of our cases, tumour clearance was 
impaired by the limited longitudinal clearance achieved by 
anterior resection. 


Patients and methods 


Twenty consecutive low anterior resections were included in the study. 
Two tumours were Dukes’ A, nine Dukes’ B, six Dukes’ C, and three 
patients had liver metastases. Nineteen tumours were moderately 
differentiated. One was poorly differentiated. Four tumours were 
situated between 0 and 5cm, thirteen between 5 and 10cm and three 
> 10cm from the anal margin. The mean distance from anal margin was 
79cm. 

The mean distal margin of resection (excluding the ‘doughnut’) on the 
fixed specimen was 2:5 cm. In ten patients the distal margin of resection 
was <2cm and in six it was <Icm. All anastomoses were 
performed with the EEA stapler (Auto Suture Company, UK) inserted 
from below. The distal purse string was inserted by hand in each case. 
The mesorectum was excised in all patients*. After fixation, the distal 
‘doughnut’ was divided into tissue blocks which were processed in the 
usual way. Sections, $ jam thick cut at 100-um intervals through all tissue 
blocks, were stained with haematoxylin and eosin and examined under 
light microscopy by the same consultant histopathologist for evidence of 
tumour. The mean number of blocks obtained from each ‘doughnut’ 
was 15 and the total number of sections examined was 7626 with a mean 
number of 381 per ‘doughnut’. All 20 ‘doughnut’ specimens contained the 
full thickness of bowel wall, including venous and lymphatic channels. 

All 7626 slides were examined without knowledge of the findings in 
the main specimen of excised rectum. 


Results 


In 19 of the 20 patients, which involved examining a total of 
7233 sections through the distal ‘doughnut’, no tumour tissue 
was encountered. 
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In one patient, tumour cells were present in one of a total of 
sixteen blocks. This block was sectioned at 27 levels, and in 5 
sections carcinoma was identified in lymphatics. In this patient a 
total of 393 sections were examined and 5 were positive for 
carcinoma. This tumour was Dukes’ C with involvement of the 
highest node and distal submucosal spread on the pathology 
specimen, for a distance of !-5cm. Submucosal spread was not 
observed in the other 19 tumours. 


Discussion 


Much pelvic recurrence is due to extensive extra-mural 
ramification of the cancer. Such ramification is apparent to the 
surgeon and pelvic recurrence can often by predicted. In this 
situation the tumour should be regarded as residual cancer 
rather than recurrent cancer. It is wrong to attribute such pelvic 
recurrence to the type of operation performed. 

Anastomotic recurrence appears as tumour at the 
anastomosis site and is due to inadequate longitudinal 
resection. This is the essence of the current debate. Classical 
margins of resection have been Scm (reference 5) but rigid 
adherence to this rule will result in the unnecessary sacrifice of 
many sphincters‘. 

In the present series, the measured margin of resection was 
<2cm in 50 per cent of cases and < 1em in 30 per cent. In 19 
out of 20 cases (95 per cent) there was no evidence of tumour in 
the ‘doughnut’. In one patient the distal ‘doughnut’ contained 
cancer. This tumour was in perirectal lymphatics and represents 
lymphatic rather than contiguous spread. Submucosal spread 
occurs in approximately 10 per cent of cases* and indicates a 
poor prognosis, regardless of type of operation. Eighteen 
months postoperatively, no local recurrence has appeared in 
our cases. 

We conclude that the margin of resection practised in this 
study is justified by the pathology findings and provides further 
evidence that the classical margins of resection are not necessary 
in low anterior resection for cancer. 
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Visceral artery aneurysms are an uncommon cause of intra- 
abdominal bleeding’ and their diagnosis and management may 
present problems to the clinician. Two cases of rupture of true 
pancreaticoduodenal artery aneurysms are described in which 
there was no history of trauma or pancreatitis. 


Case reports 


Case 1 


A previously fit 53-year-old man was admitted with a 6-h history of 
severe epigastric pain and vomiting. On examination his pulse rate was 
108 beats/min, and his blood pressure 130/80 mmHg. His abdomen was 
not distended but was tender with guarding in the right upper quadrant. 
He had a positive Murphy's sign and the bowel sounds were reduced. 
Investigations revealed a haemoglobin of 14:2 g/dl, a white cell count of 
18-2 x 10°/1, and his urea, electrolytes and amylase were within normal 
limits. A plain abdominal X-ray showed two centrally situated dilated 
loops of small bowel. He was treated conservatively initially but 
subsequently deteriorated. 

A laparotomy 12h later revealed a large retroperitoneal haematoma 
with free blood in the peritoneal cavity, The abdominal aorta was found 
to be intact and it was only after Kocherization of the duodenum that 
the source of the haemorrhage was found to be a saccular aneurysm of 
the pancreaticoduodenal artery (Figure /). Control of the bleeding was 
obtained by under-running the vessel and aneurysm with interrupted 
4/0 silk sutures. 

Case 2 

A previously fit 58-year-old man was admitted with a 24-h history of 
colicky right upper quadrant pain and vomiting. On examination he 
was pale, pulse 90 beats/min, blood pressure 80/50mmHg. His 
abdomen was tense with some tenderness in the right upper quadrant 
and a positive Murphy's sign. Investigations revealed a haemoglobin of 
12-4 g/dl, white blood cell count of 13-6 x 10°/l and urea, electrolytes 
and amylase within normal limits. An abdominal X-ray was unremark- 
able. After resuscitation his vital signs became stable but 4h later 
he deteriorated with increasing abdominal distension and signs of 
peritonitis. At laparotomy free peritoneal blood and a huge 
retroperitoneal haematoma were found. Dissection of the 
retroperitoneum revealed an intact abdominal aorta. After 
Kocherization of the duodenum the source of the bleeding was identified 
as an aneurysm of the inferior pancreaticoduodenal artery and control 
was obtained by under-running with 3/0 Prolene sutures (Ethicon Ltd., 
UK). 


Discussion 


Aneurysms of the visceral arteries are uncommon and 
pancreaticoduodenal artery aneurysms are rare, accounting for 
only 3 per cent of all visceral aneurysms'. They are usually false 
and frequently follow pancreatitis or pancreatic trauma and 
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Figure 1 
aneurysm arising from the pancreaticoduodenal artery 


Diagram showing the anatomy of the operation with the 


they often bleed into a pseudocyst or the gastrointestinal tract 
The rarer true aneurysms are commonly due to arteriosclerosis 
and tend to bleed into the retroperitoneum or peritoneal! cavity 
rather than the gastrointestinal tract”. West et al.’ reported 12 
cases where the commonest symptom was abdominal pain 
simulating gastric, biliary or pancreatic disease. The urgency of 
the condition only becomes apparent as bleeding slowly 
continues or occurs repeatedly. Once laparotomy is undertaken 
the abdominal aorta is found to be intact. Suspicion of the true 
diagnosis should be raised by the excessive amount of blood 
found in the right upper quadrant. Intra-operative angiography 
has been suggested as an aid to identification of the bleeding 
vessel* and intra-operative detection in other people's hands has 
been successful in only 30 per cent of cases*. After Kocherization 
of the duodenum, however, we found the ruptured vessel was 
usually obvious and, if not, stroking away all blood clot from the 
back of the duodenum and pancreas caused rebleeding. Once 
the diagnosis has been established oversewing of the artery is all 
that is required. Both of our patients made an uneventful 
recovery although West et al. found a 50 per cent mortality in 
their series?. 
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The literature is replete with advice for patients with abdominal 
stomas, whether ileostomies or colostomies'"®. Undoubtedly 
diet is important in the management of the stoma’ but equally 
compliance with a very strict diet is unnecessary. The aim of this 
survey is to decide whether the balance of diet and eating habits 
affect bowel movement in such a way as to make management of 
the stoma more difficult. 


Patients and methods 


A questionnaire was given to each patient followed up by our Ostomy 
Rehabilitation Service; each patient had to list both the type and 
quantity of foods eaten every day for a week and had to answer 
questions on the use of irritant foods (fried foods, spices, chocolate etc.) 
and fresh fruit and vegetables (whether normal or aromatic and irritant, 
onion, cabbage, peppers etc.). The questionnaire included a series of 
questions on the regularity and type of bowel movement. 

Questionnaires were given to 165 patients but only 100 satisfactory 
returns were obtained: 40 from colostomates who did not irrigate; 50 
from colostomates who irrigated; and 10 from ileostomates. From each 
questionnaire the total calorie intake and the intake of proteins, lipids 
and carbohydrates were calculated. The amount of roughage, the 
presence of irritant foods and the distribution of the meals throughout 
the day were recorded. The body weight and the intake of calories, 
proteins, carbohydrates and lipids were used to evaluate the nutritional 
state. All parameters were related to stoma function. Normal values for 
body weight and nutritional intake were taken from those published by 
the Italian Institute of Nutrition’. 

The 100 questionnaires reviewed were submitted by patients who 
had no evidence of relapse of their disease (neoplastic or inflammatory) 
to eliminate the impact of a deteriorating clinical state on diet and stoma 
function. The 10 ileostomy patients had had their operations more than 
1 year before the survey, as had most of the colostomates. Thus, stoma 
function could be assumed to be settled in all those surveyed. 


Results 


Body weight was within the normal limits in 62 per cent of 
the subjects examined; 34 per cent were overweight and only 
4 per cent were underweight. The calorie intake was 
fairly balanced between those taking insufficient (26 per cent), 
sufficient (31 per cent) and high (29 per cent) calorie diets. Most 
patients had a high intake of protein; this is consistent with 
statistics for the whole Italian population. The lipid intake was 
sufficient in 45 per cent of patients and insufficient in 26 per cent; 
also most patients (63 per cent) had a sufficient intake of 
carbohydrates. Stoma patients took a much lower intake of 
roughage than is general in the population as a whole, and 
patients tended to reduce their intake of ‘irritant’ vegetables, 
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with 39 per cent avoiding these foods completely®. The 
distribution of the meals was ‘good’ in 54 per cent, and 
‘irregular’ in 46 per cent. 

In the group of 40 patients who do not carry out irrigation, 
29 (72 per cent) have regular bowel movement Q or 2 
evacuations a day) and 11 have irregular bowel movement 
(more than 2 evacuations a day). As far as regularity is 
concerned, a good distribution of the meals throughout the day 
is important. The results from this sample show that a moderate, 
or even marked, use of irritant foods is not accompanied by 
particular problems of bowel movement. 

In the group of 50 patients who carry out irrigation every 24 
or 48h, 23 have good continence and 27 have fairly good 
continence; the distribution of the meals throughout the day is 
important in those patients carrying out irrigation (48 per cent 
had a good distribution of meals throughout the day). The use of 
irritant foods is not harmful as long as the intake is moderate. 
The evaluation of the data concerning the use of roughage does 
not produce clear results: the fact that the ‘very low’ use of 
roughage predominates in the second group (63 versus 
57 per cent), which would seem to confirm the importance of 
fibre for evacuation, is not supported by the fact that the 
‘normal’ consumption of fibre is higher in the second group 
than in the first (7-4 versus 4-4 per cent). Of the 10 patients with 
ileostomy three usually emit solid faeces, while 7 emit soft or 
liquid faeces. 

The only two conclusions we tentatively draw are that 
regular good eating habits are associated with more liquid faeces 
from the stoma and irritant vegetables (onions, peppers etc.) and 
roughage do not cause an alteration in faecal output. 


Discussion 


The results of our survey show the importance of correct eating 
habits for patients bearing abdominal stomas. In particular, a 
correct distribution of the meals throughout the day is 
important for colostomized patients, whether they carry out 
irrigation or not. The use of irritant foods (spices, fried foods, 
aromatic vegetables) which are normally excluded from the diet 
of these patients does not give rise to problems for the bowel 
movement as long as there is a ‘moderate’ use of them. Indeed, 
in some of the patients who do not irrigate even an increased use 
may be helpful and should be permitted. The use of vegetable 
roughage is insufficient in all the subjects who took part in our 
survey, but this does not seem to lead to particular problems 
with the bowel movement. 
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Aorto-enteric fistulae 


Sir ; 1 7 

Mr Collin’s suggestion (Br J Surg 1988; 75: 292), that the peritoneum 
over an aortic graft can be confidently left to close itself, cannot go by 
unchallenged. Personal experience in reoperating on patients whose 
aortic grafts have not been covered has shown that this does not happen. 
In all cases the small bowel was densely adherent to the graft, and aorto- 
enteric fistulae occurred in a significant proportion’. 

The expenmental study quoted looked at the metdence of 
aortoduodenal fistulation m dogs at 6 weeks, but in the clinical situation 
this may occur some years after the initial graft has been inserted. The 
paper also stresses the importance of trymg to place a viable tissue 
barrier between the duodenum and the graft, and I am sure this should 
form part of basic surgical teaching. 

i A. R. Turnbull 
Royal Umted Hospital 
Bath 
UK 


1. Umpleby HC, Britton DC, Turnbull AR. Secondary arterio- 
enteric fistulae: a surgical challenge. Br J Surg 1987; 74: 256-9. 


Author’s reply 


Sir 

Mr Turnbull is incorrect ın assuming that his personal experience of 

operating on patients with arterio-enteric fistulae proves the case for 

closure of the posterior peritoneum. The advocacy, in Umpleby’s 

paper’, of Dacron® cuffs, aneurysm sac closure, omental interposition 

and ‘careful’ reperitonealization is unreferenced and conversational A 

more plausible explanation for the development of the arterio-enteric 

fistulae is chronic sepsis since: none of the ten patients had received 

adequate prophylactic antibiotic cover for their original aortic surgery. 
J. Collin 

John Radcliffe Hospital 

Oxford OX3 9DU 

UK 


1. Umpleby HC, Britton DC, Turnbull AR. Secondary arterio- 
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Anorectal myectomy for outlet 
obstruction 


Sr 

Yoshioka and Keighley presented an interesting study comparing the 
results of anorectal myectomy and anal dilatation in patients presenting 
outlet obstruction (Br J Surg 1987; 74: 1125-9). Without mentioning 
other therapeutic approaches, the authors concluded that anorectal 
myectomy seems to play a therapeutic role in this pathology We cannot 
agree with this statement for the following reasons. anorectal myectomy 
is not a causal treatment for this functional pelvic floor disorder; 
patients may become incontinent soon or later after this procedure; a 
follow-up of some months or even a year is not long enough; the patient 
selection can be criticized. 

Outlet obstruction may be due to mechanical blockage of the anal 
canal, to an inadequately or non-relaxing internal sphimcter, to 
scybalous stool or to non-relaxation of the pelvic floor at defaecation. 
According to the authors, four cases with Hirschsprung’s disease have 
been included. Although a recto-anal inhibitory reflex could be 
demonstrated, rectal biopsy showed aganglionosis ın all these cases. The 
level at which biopsies were taken is not given. This, however, is of 
critical importance as a hypo- or agangltonic zone is present at the 
anorectal junction in normal subjects.’ Although the recto-anal 
inhibitory reflex can be falsely positive in Hirschsprung'’s disease, it 
might be that the four cases included ın this study presented insufficient 
internal sphincter relaxation, a pathology frequently observed in 
constipated children?, In such cases anorectal myectomy or internal 
sphincterotomy can only be advocated if conservative treatment fails 

Difficult rectal evacuation may also be due to scybalous stool. An 
inverse relationship between the expulsion effort and the size of 
simulated stool has been demonstrated*. When outlet obstruction 1s due 
to non-relaxation of the striated anal and pelvic floor muscles during , 
defaccation, neither myotomy, nor myectomy of the smooth anorectal 
musculature will influence this functional disturbance. Nevertheless, a_ 
permanent reduction of the resistance at the sphincter barrier by 
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whatever procedure will improve the effect of straining. This can be 
obtained by anorectal myectomy but not by anal dilatation till +14 cm 
anal ring circumference, as we reported recently* But if anorectal 
myectomy would fail, eg. owing to slow colon transit, incontinence for 
liquid stool could follow colectomy as the rectal saline infusion test 
became more positive after anorectal myectomy. If stool consistency 
remains normal, clinical continence will be undisturbed—as happened 
probably ın the two reported cases. 

Anorectal myectomy can only be expected to be effectrve if patients 
with high anal basal tone are selected. However, several patients with 
low anal basal pressure can be identified in the scattergram (Figure 1). 
Finally, according to the results of the pre-operative rectal saline 
infusion test, even patients incontinent for liquids have been included in 
this study. 

So, anorectal myectomy can not be considered a first choice 
procedure especially ın unselected or inadequately selected patients with 
outlet obstruction. Such patients should first be treated by 
biofeedback*, Naturally, concomitant slow colon transit has to be 
corrected. If defaecation training fails, anorectal myectomy can still be 
considered and probably 1s the procedure of choice in cases with high 
anal basal pressure. 


B, Lestar 
F. Penninckx 
University Clinic Gasthuisberg 
B-3000 Leuven 
Belgium 
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Authors’ reply 

Sir 

We wish to reply to the interesting comments made by the Leuven group 

on the place of anorectal myectomy for outlet obstruction. 

(1) We have followed up 34 consecutive patients for more than 2 years, 
none are incontinent and 17 still open their bowels more than 3 
times a week without laxatives. 

(2) We agree that outlet obstruction is multifactorial in aetiology and 
the term may be misleading. 

(3) Evidence of aganglionosis was only sought in the proxmal 7 cm of 
the 10-cm strip. Aganglionosis was never confined to the distal 
segment, 

(4) The recto-anal inhibitory reflex 1s unreliable in :dentifying short 
segment Hurschsprung’s disease: there are false positives and in 
our experience the reflex may be absent in incontinence, perineal 
descent and rectal prolapse. 

(5) We agree that anorectal myectomy should be confined to patients 
with normal colonic transit, mcreased anal pressure during 
defaecation and impaired rectal emptying. 

(6) If a patient has outlet obstruction and slow transit constipation, 
subsequent colectomy may be needed after anorectal myectomy. 
We have 16 such patients, only one is incontinent, but she did have 
evidence of pudendal nerve neuropathy from straining and we 
would not now advise anorectal myectomy in such cases 

(7) Low resting pressure per se is not, in our opinion, a contra- 
indication to anorectal myectomy and incontinence during the 
saline infusion test is recorded in some of our normal controls. 

We hope these statements help to clarify the place of anorectal 


'- myectomy for outlet obstruction. 


M. R B. Keighley 
K. Yoshioka 
The General Hospital 
Birmingham B4 6NH 
UK 
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Role of osmolarity in TPN-associated 
hepatobiliary dysfunction 


Sir 

I have read with interest the paper by Truskett et al. (Br J Surg 1987; 74: 
639-42) and the correspondence in response to this paper by Gouma 
et al. (Br J Surg 1987; 74: 1188). I have also read the answer to the above 
correspondence by Truskett et al. (Br J Surg 1987; 74: 1188). A decrease 
in bile flow and sludge formation has been noted in pigs when the total 
parenteral nutrition (TPN) solution was infused intravenously or 
intragastrically’. The daily injection of cholecystokinm ın pigs receiving 
intravenous infusion of TPN did not prevent hepatobiliary 
dysfunction’. Doty et al. have shown that daily injection of 
cholecystokinin octapeptide (5ng kg~! min”! for 10min) prevents 
TPN-induced gallbladder stasis?. But in this study gallbladder stasis 
was assessed by the ratio of gallbladder to hepatic bile 7H-cholic acid 
specific activity; and the definitive study of prophylaxis of gallstone 
formation was not done. The solutions used in the TPN are 
hyperosmolar (1800-2400 mosmol/l)*. Intravenous injection of 
hypertonic glucose solution causes a decrease in bile flows. Blood and 
bile are isotonic and changes in osmotic pressure of blood are followed 
by parallel changes in osmotic pressure of bile’. Haberich et al have 
shown the existence of osmoreceptors in the portal vemm or liver®. 
Reversal of abnormalities in liver function often follows replacement of 
continuous TPN with cyclic TPN7*. TPN-induced cholestasis occurs 
more frequently with high calorie and nitrogen intake which usually 
require more hyperosmolar solutions’. In guinea-pigs, intravenous 
infusion of TPN produces a decrease in hepatic bile flow and this 1s 
associated with an increase in bile osmolality!®. In patients receiving 
TPN, hypocaloric (500 kcal day~') oral fluid intake prevents liver 
function abnormalities!!. High output fistulae usually produce more 
than 200ml fluid per day and this fluid is rich ın electrolytes'?. Re- 
infusion of fluxd from high output fistulae into the distal stoma of patients 
receiving TPN produces normalization of liver function abnormalities 
as reported by Gouma et al. (Br J Surg 1987; 74: 1188). This ıs likely to 
be due to the enteral fusion of fluid containing electrolytes and 
biliopancreatic secretions leading to an increase in the intestinal motility 
and release of gastrointestinal hormones. 

Thus TPN-associated hepatobiliary dysfunction is likely to be due to 
hyperosmolar solutions used in the TPN and continuous infusion of 
TPN, in addition to the absence of enteral stimulation and release of 
gastrointestinal hormones. 

M. V. Math 
National University Hospital 


Smgapore 
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Pain in chronic pancreatitis 


Sir 

We read with interest the article by Pain and Knight comparing two 
different anastomotic techniques for the relef of pain in chronic 
pancreatitis (Br J Surg 1988; 75: 220-2). However, we take issue with 
their conclusion that pancreaticogastrostomy is the treatment of choice 
for those with ductal dilatation. As Moossa has pointed out in his recent 
review’, the rationale for ductal drainage procedures is obscure, since 
there is no conclusive proof that pancreatic ductal pressures are high in 
this disease. What is known is that early attempts at drainage by Du Val 
failed owing to the small sze of the anastomosis?—a situation the 
authors have recreated by their short anastomosis over a T tube. 
Longitudinal pancreaticojejunostomy requires the opening of at least 
10cm of the pancreatic duct, removal of any calculi and a long 
anastomosis. Subsequent endoscopic retrograde pancreatography 
shows that this type of anastomosis will remain patent for at least 1 year 
and probably much longer*, Any comparison of two techniques should 
therefore be with this established operation 

Drainage operations can fail for several reasons which the authors’ 
technique seems unlikely to avert. Stenosis may complicate any 
anastomosis but must surely be commoner if ıt is short. Indeed, Pain 
and Knight attribute their failures to this problem, but they have not 
undertaken pancreaticojeyunostomy ın a manner designed to prevent it. 
Since chronic pancreatitis is a progressive disease, further areas of 
stricture can anse; these will have been anticipated by standard 

ticojejunostomy and not by pancreaticogastrostomy. Extrac- 
tion of ductal calculi is easier and more complete after a long ductal 
split. 

There 1s little to choose between the two procedures with regard to 
safety. Pancreaticojejunostomy need not be a difficult operation, and 
the fibrotic gland takes sutures easily. Pancreaticogastrostomy in the 
authors’ hands had a i0percent incidence of life-threatening 
complications. We are interested to note that they routinely perform an 
operative pancreatogram since we have also found that endoscopic 
retrograde pancreatography may incorrectly estimate the extent of the 
disease*—yet their paper does not tell us whether the information 
gained from operative pancreatography ever altered their management. 

Pain and Knight are to be congratulated on the results they have 
achieved with pancreaticogastrostomy. Nevertheless, we feel it 1s 
too soon to discard the well-tried operation of longitudinal 
pancreaticojejunostomy, which we and others have found very 
satisfactory". 

M. J. Cooper 
R. C. N. Willtamson* 
Bristol Royal Infirmary 
Bristol BS2 8H W and 
*Hammersmith Hospital 
London W12 ONN 
UK 


1  Moossa AR. Surgical treatment of chromic pancreatitis an 
overview Br J Surg 1987; 74: 661-7. 

2. Du Val MJ. Caudal pancreatico-jeyunostomy for chronic relapsing 
pancreatitis, Ann Surg 1954; 140: 775-85. 

3. Warshaw AL, Popp JW Jr, Schapiro RH. Long-term patency, 
pancreatic function and pain relief after lateral pancreatico- 
jejunostomy for chronic pancreatitis. Gastroenterology 1980; 79: 
289-93. 

4 Cooper MJ, Williamson RCN. Drainage operations in chronic 
pancreatitis Br J Surg 1984; 71: 761-6. 

5. Prinz RA, Greenlee JB. Pancreatic duct drainage in 100 patients 
with chronic pancreatitis. Ann Surg 1981; 194: 313-20. 


Exposure of the facial nerve 


Sir 

I was interested to read the paper by Mr H.H. Lawson (Br J Surg 1988, 
75: 309) showing the value of the tympanomastoid fissure in the 
exposure of.the facial nerve at an early stage in the operation of 
superficial parotidectomy. 
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For many years I have used the technique of Oliver Beahrs of the 
Mayo Clinic to find the main trunk of the facial nerve after it leaves the 
stylomastoid foramen. He described his method as follows: ‘The 
lowermost tip of the mastoid process can be palpated easily through the 
insertion of the sternocleidomastoid muscle. A fingertip is placed on the 
lateral surface of the process pointing directly forwards. Care is taken 
that the inferior surface of the digit lies flush with the tip of the mastoid. 
The trunk of the facial nerve will be found deep and shghtly anterior to 
the centre of the fingertip so placed, and thus, the operator’s critical 
attention may be focused in a limited-zone of about 1 cm". The nerve 
lies at a depth of approximately 1-25 cm. 

T have found this method invaluable in 206 operations for superficial 
parotidectomy and very rarely has there been any difficulty—-except in 
the occasional situation where the tumour involves and overlies the 
posterior margin of the parotid on to the upper sternomastord muscle, 

The styloid process, which lies deep to the nerve, has been described 
as a landmark to identify the facial nerve as an initial step. Even this 
bony structure can be difficult to find as it is absent in 30 per cent of 
specimens, and it is so small as to be covered by its sheath in another 
20 per cent?. Even ın the remainder, according to Beahrs', it can be 
palpated or visualized only after considerable dissection in a critical zone. 

In perusing this article by Mr Lawson, and having exammed a 
number of specimen skulls, I find it extremely difficult to understand 
how one could feel, never mind see, the vaginal process (sheath of the 
styloid process*) of the tympanic bone without a lot of unnecessary 
dissection in an area where hazards await the unwary. Also, the 
typanomastoid fissure is obscured by the strong tendon of the 
sternocleidomastoid muscle which 1s inserted into the lateral surface of 
the mastoid process from its apex to its superior border. In such 
situations, it is my opinion that one would need to have extremely 
sensitive fingers—-not to mention a gloved finger—in order to feel these 
rather tenuous structures, 

While I welcome Mr Lawson’s original contribution in a rather 
sceptical and critical manner, J do intend to give his method a ‘ran’ in 
my next parotidectomy. I am convinced, however, that the more 
practical and much safer technique advocated by Beahrs will be my 
constant companion. 

H. J. Browne 
Richmond Hospital 
Dublin 
Etre 
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Acute small bowel obstruction 
Letter 1 


Sir 

We read with interest the article by Huddy and Bailey concerning 
peritoneal encapsulation as a rare cause of acute small bowel 
obstruction (Br J Surg 1988; 75: 262). We have encountered two very 
similar cases in recent months. 

Case 1. A 23-year-old theatre orderly presented with a 2-day history 
of severe colicky periumbilical abdominal pain accompanied by profuse 
vomiting. The clinical and radiological pictures were of small bowel 
obstruction Hernial orifices were intact and there had been no previous 
surgery. There was a past history of recurrent mild episodes of 
periumbilical colic, At laparotomy a loop of ileum was found to have 
herniated through a defect near the root of the mesentery and was lying 
in a sac bounded by peritoneum and the left colon. The anatomy was 
restored to normal] and the thickened neck of the sac divided. No 
resection was required and his postoperative course was unremarkable. 

Case 2. A 60-year-old previously well man was referred as an 
emergency after the sudden onset of severe central abdominal colic 
associated with vomiting. Past medical history was not relevant He 
initially settled with conservative management but 2 days later his 
symptoms recurred immediately following a barum enema. At 
laparotomy a loop of terminal ileum was seen to be lying in an accessory 
peritoneal sac on the left side of the abdomen. The hernia was reduced 
and the bowel was found to be partially necrotic where it had been 
constricted by the thickened, narrowed neck of the sac. A segmental 
small bowel resection was performed and the neck of the sac divided. 
Postoperative recovery was uncomplicated and the patient has 
remained symptom free sunce. 
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Correspondence 


Mr Huddy and Mr Bailey state that their patient is the first reported 
case of acute smal] bowel obstruction due to peritoneal encapsulation. 
In the light of our recent experience we wonder if this reflects either a 
failure to. recognize previous cases or a lack of reporting rather than a 
true rarity of the condition. 


J. R. McGregor 
G. Ramsay 
Western Infirmary 
Glasgow G11 6NT 
UK 
Letter 2 
Sir : 


I do not agree with Messrs Huddy and Bailey (Br J Surg 1988; 75: 262) 
about two points in their report. 

Firstly, ‘small bowel obstruction due to peritoneal encapsulation’ 
has already been reported many times but under the more usual name of 
paraduodenal hernia and 50 per cent of these anomalies would present 
as acute small bowel obstruction 

Secondly, ‘removal of the sac’ cannot be so simple especially when 
‘dividing the thickened neck’ because this neck can contain the inferior 
mesenteric vem and left colic artery. 

J. Testart 
Hopital Charles-Nicolle 
76031 Rouen Cedex 
France 


Authors’ reply 


Sir 
Thank you for the opportunity to reply to Dr Testart’s letter. In a left 
paraduodenal hernia the anterior margin of the neck of the sac 1s made 
up by the inferior mesenteric vein and the colic vessels lie anterior to the 
sac!. This is in keeping with the proposed aetiology of this condition: 
that the small bowel becomes enclosed behind the left colon mesentery 
as the gut returns to the abdomen during fetal life. In our case the sac lay 
anterior to the colonic vessels and the inferior mesenteric vein was not 
present in the neck of the sac. We therefore feel that this is a separate 
entity from paraduodenal hernia. 
S. P. J. Huddy 
M. E. Bailey 


1. Davis R. Surgery of left paraduodenal herma Am J Surg 1975, 
129: 570-3. 


Modern treatment of varicose veins 


Sr 

In his leading article, Eklof (Br J Surg 1988; 75: 297-8) dismisses the 
need for laboratory investigation of patients with varicose veins, and 
discusses operative management at length. He admits that clinical and 
Doppler examination alone may be musleading but states that 
venography and vascular laboratory investigation are seldom required. 
Research from St. Thomas’ Hospital confirms that neither clinical 
examination or ascending venography provide an accurate assessment 
of venous function in the lower mb. This can be achieved by using non- 
invasive means of assessment!. f 

We would agree that patients with primary varicose veins can be 
adequately assessed by clinical examination, especially if aided by 
Doppler ultrasound A significant proportion of patients present with 
recurrent or secondary varicose veins, many with skin changes or frank 
ulceration suggestive of deep venous disease. It 1s important to 
determine the venous function in these patients since many will have 
venous abnormalities that are surgically correctable. While it may be 
appropriate to consider Duplex ultrasound imaging for patients 
undergoing venous reconstruction, less complex investigations carried 
out in the clinic are probably sufficient 1n the majority of cases?. 

We feel that ‘Modern treatment of varicose veins’ should be 
undertaken ın the light of full anatomical and physiological knowledge 
of the venous system. 

P. D. Coleridge Smith 
J. H. Scurr 
The Mıddlesex Hospital 
London WI 
UK 


1. Stacey MC, Burnand KG, Pattison M, Thomas M Lea, 
Layer GT. Changes in the apparently normal limb in unilateral 
venous ulceration. Br J Surg 1987; 74: 936-9. 

2 Coleridge Smith PD, Scurr JH. The development of an automated 
vascular laboratory. Internat Angiol 1986; 5: 253-61. 
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Book reviews 





Common Abbreviations in Clinical Medicine 
K. Haber. 175 x 115 mm. Pp. 239, 1988. New York: Raven Press. $19.00. 


This tiny volume is packed with abbreviations which the author con- 
siders are in common use m clinical medicine. As an editor of a journal 
which has recently published an announcement denigrating the use of 
abbreviations, I have to be extremely cautious in my appreciation of this 
volume. Its first 95 pages constitute a list of abbreviations used in clinical 
medicine. There are approximately 35-40 abbreviations on each page 
and this appalling statistic reveals the hold which abbreviations have 
taken on our profession Some may point to the fact that the author 1s 
North American but the same phenomenon 1s undoubtedly at work on 
both sides of the Atlantic. Many of the abbreviations are a potential 
source of confusion. For example, Ab means antibody whereas Ab. 
means abortion. Similarly Abd means abdomen whereas Abd. means 
abduction. AFB can mean either acid fast bacillus or aortofemoral 
bypass, although I must admit that the two are unlikely to be confused 
BPR means blood per rectum, BRB means bright red blood and it will 
come as no surprise to our readers that BRBPR means bright red blood 
per rectum. Numerous other examples which take the use of 
abbreviations close to the absurd could be cited. 

I must now dispel any remaining doubts about my own bias and 
declare my abhorrence of the use of abbreviations in medicine. The 
fascist within me would like to see such books burned at a large public 
ceremony but the realist ın me suggests that this small volume may sell 
quietly and well at least in North America. I will not buy it personally 
but I suspect that it will be well used within our editorial office, if only to 
decipher truncated contributions to the Journal. 


D. C. Carter 
St. Mungo Professor of Surgery, f 
University of Glasgow 
UK 


A Manual on Clinical Surgery. Second Edition 
S. Das. 182 x 248 mm. Pp.398. Illustrated. 1987. Calcutta: Dr S. Das. 


This book, wntten and published by one of Calcutta’s senior surgeons, 
bears the stamp of a master teacher. It is illustrated by a set of 
remarkable photographs of clinical conditions and these monochrome 
and colour prints, along with reproductions of radiographs and line 
drawings, amount to nearly 600 illustrations. These will probably be the 
main source of interest to the western medical student who is unlikely to 
see such advanced pathology in the clinics where he is taught. Because of 
limitations ın paper and printing, ther quality is uneven but their range 
is fascinating and they stand up well in illustrating a text which is written 
in a forthright and hvely manner. 

It is important to emphasize that the book’s title may give an 
exaggerated idea of its scope for it 1s, ın fact, a manual of diagnosis. In 
the main, it is of general surgical and related problems that the author 
writes, but a third of the text is devoted to orthopaedic conditions—a 
conjunction now unfamiliar to the western undergraduate who should 
be alert, also, to some of the pitfalls of the author’s didactic approach. 

All in all, the author 18 to be congratulated for this book; it is one 
which will undoubtedly be highly regarded in India and a subject of 
interest elsewhere 


J. B. McFarland 


Consultant Surgeon 
Royal Liverpool Hospital 
Liverpool 

UK 


Adenocarcinoma of the Prostate 


A. W. Bruce and J. Trachtenberg. 166 x 247mm. Pp 213. Illustrated. 
1987. New York: Springer Verlag. £50.00. 


This book is published ın the series Clinical Practice in Urology under 
the general editorship of Professor Geoffrey Chisholm. It 1s edited by 
authors based in Canada with contributions from both sides of the 49th 
Parallel. 

This very difficult and increasingly important carcinoma is covered 
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from a variety of points of view, including epidemiology, tumour 
grading and staging with the various imaging techniques now available, 
and a final chapter on the methodology and controversy surrounding 
the many clinical trials now in progress. 

Treatment is divided into the treatment of the primary tumour, 
where the old controversy of radical surgery versus radiotherapy 13 given 
a good airing, and to which the more recent introduction of interstitial 
radiotherapy has been added. To one trained in, and doubtless 
influenced by, the conservative British approach, the case for radical 
surgery remains inconclusive although it must be remembered that such 
cases are rarely found in clinical practice ın the UK as they are nearly 
always discovered on routine physical examination. 

There is a good chapter on hormone therapy in metastatic prostatic 
carcinoma by John Trachtenberg and, finally, a tentative case made out 
for the treatment of prostatic carcinoma by chemotherapy 

Altogether an authoritative and well balanced review of this most 
complex of all carcinomas as seen through North American eyes. It is a 
book that should be on the shelves of every department of urology and 
radiotherapy for no one treating the disease can fail to learn something 
from reading it. For those whose time 1s very limited, most of the 
chapters have a useful summary at the end. In short, a worthy addition 
to an excellent series. 


Consultant Urologist 
Department of Urology 
Churchill Hospital 
Oxford 

UK 


J. C. Smith 


A Colour Atlas of Transthoracic Repair of Hiatus Hernia 


R. Pringle 265x195mm. Pp.59. Illustrated. 1987 London. Wolfe 
Medical Publications £19.00. 


This 1s the latest addition in the single procedures series. The author 
describes, with the aid of operation photographs, the Belsey Mark IV 
transthoracic repair of hiatus hernia. The various stages of the 
procedure are very clearly described. The quality of the photographs is 
excellent. 

This book will be very valuable to surgeons ın training and also for 
those practising surgeons who wish to refresh their memories regarding 
some of the finer details of the operation before embarking upon the 
procedure. 

My only minor criticism is that, even with the excellent quality of the 
photographs, some of the structures are hard to identify, and a few more 
line drawings to complement the operative photographs would help to 
clarify the stages being taken. However this 1s a minor point and this 
series 1s certainly a must for all medical libraries. 


Consultant Surgeon 
Hull Royal Infirmary 
Hull 

UK 


C. M. Royston 


Venous Thrombosis. Causation and Prediction 


D. Ogston. 150 x 235 mm. Pp. 234. Illustrated. 1987. Chichester. John 
Wiley, £26.50. 


Professor Ogston has provided a very comprehensive review of the 
haemostatic mechanism, thrombus formation and the ' factors 
influencing this. Congenital and acquired deficiencies in both the 
clotting and fibrinolytic systems are covered, with extremely 
comprehensive bibliographies at the end of cach chapter. Many disease 
states are associated with abnormalities in the clotting system and these 
are extensively reviewed. The prediction of venous thrombosis forms a 
relatively minor part of this book but is none the less well presented. 
The book is readable with explanations of the complex inter-reactions 
involving the clotting mechanism lucidly explained. The quality of 
production, with blurring of type and the unfortunate habit of splitting 
words in inappropriate places, mars an otherwise extremely valuable 
contribution to this subject. 


Senior Lecturer in Surgery 
The Middlesex Hospital 
London W1 

UK 


J. Scurr 
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Surgical Applications of Lasers. Second Edition. 


J. A. Dixon. 155 x 234 mm. Pp. 355, Illustrated. 1988. London: Wolfe 
Medical Publications. £44.50. 


The title of this volume is incomplete and should be revised to ‘The 
Surgical Application of Lasers in the United States’, Only one 
contribution has been invited from outside the USA and this 1s evident 
in much of the writing which reflects many financial and organizational 
aspects that are unique to the American medical system. Despite this 
rather insular approach the editor has brought together an impressive 
group of experts. Subjects reviewed include not only the clinical 
applications but also the basic physics, safety and biological aspects of 
lasers. In the clinical reviews the standard of objectivity varies and 
several of the chapters, particularly those on general and endoscopic 
applications, are best seen as listings of what has been attempted 
without too much critical review. This is balanced by the much more 
open approach in the sections on orthopaedic, gynaecological and 
endobronchial usage. This volume is likely to be purchased only by 
indrviduals with a special interest in laser surgery for whom it will 
provide a rich source of up-to-date references. It is best considered as a 
reference text which is most appropriately found on a library shelf where 
it could be of considerable interest to a wide range of readers. 
Unfortunately laser medicine is a fast moving speciality, it is only 4 years 
since the first edition and the next will have to be brought out even 
sooner if the text is to remain relevant and informative. 


R. A. Harrison 


Senior Registrar in Surgery 
Edgware General Hospital 
London HA8 0AD 

UK 
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Book reviews 


Peripheral Vascular Surgery 
W.C. Lamberth and D. B. Doty, 219 x 284 mm Pp 333. Illustrated. 1987. 
Chicago: Year Book Publications. £58.00. 


There are now many atlases of operative vascular surgery and the canny 
buyer is likely to browse through several before making his choice and 
parting with his money. Line drawings have been used throughout and 
are clear and easily understood. The text which the drawings illustrate is 
always on the facing page so that irritating flipping of pages is 
eliminated, The book is well set out in sections and the reader can easily 
locate the operation he is interested in from the hst of contents without 
reference to the index. Not surprisingly in a book from North America, 
the first operation described is carotid endarterectomy—the sales leader 
in that free market economy. Indications and contra-indications for this 
and other operations are scarcely referred to, while the hazards and 
complications of operations usually rate no mention. The reader will 
find here any arterial operation he may want to know about, including 
several I have never seen, but he may be disappointed by the scant 
account of operations on veins Surely no modern book should have 
illustrations showing avulsion of varicose veins through transverse 
incisions large enough to allow the insertion of two rake retractors. One 
serious illustrative error which the accompanying account does not 
correct shows the posterior skin flap for a below-knee amputation to be 
so short that wound closure would be impossible I looked ın vain for 
any of the technical tips which have guided me through the difficult parts 
of the operations described and which I daily pass on to my grateful 
registrars, At no point did the text rekindle that feeling of confident 
excitement felt when being talked through each stage of a new operation 
by a teacher who can see and anticipate any error before it 1s made. 


Consultant Surgeon J. Collin 
John Radcliffe Hospital 
Oxford 
UK 
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Notices and announcements 


10-14 July 1988 

Xith Biennial Congress of the 
International Society of University Colon 
and Rectal Surgeons 

Glasgow, UK 

Information Secretanat, 1275 South Cedar 
Crest Boulevard, Allentown, Pennsylvania 
18103, USA 


14-16 July 1988 

XIIth International Update on Liver 
Disease 

Royal Free Hospital, London, UK 
Information: Professor N. Mcintyre, 
Academic Department of Medicine, Royal 
Free Hospital, Pond Street, London 
NW3 2QG, UK 


27-31 July 1988 

International Symposium of Inflam- 
matory Heart Disease. A Multi- 
disciplinary Approach to Myocarditis and 
Heart Allograft Rejection 

Colerado, USA ` 

Information: Ms Marge Adey, Continuing 
Education, Unrversity of Nebraska Medical 
Centre, 42nd and Dewey Avenue, Omaha, 
NE 68105-1065 Nebraska, USA 


14-19 August 1988 
XII International Congress of the 


Transplantation Society 

Sydney, Australia 

Information Congress Secretariat, 145 
Macquarie Street, Sydney, NSW 2000, 
Australia 


28 August- September 1988 

Fifth World Conference on Lang Cancer 
Interlaken, Switzerland 

Information. Fifth World Conference on Lung 
Cancer, c/o AKM Congress Service, PO Box 
6, CH-4005 Basle, Switzerland 


30 August—2 September 1988 

10th World Congress Collegium 
Internationale Chirurgiae Digestive 
Copenhagen, Denmark 

Information: Secretariat, Spadille Congress 
Service, Sommerve) 3, DK-3100 Hornbaek, 
Denmark 


4-8 September 1988 

11th Annual Meeting of the European 
Neuroscience Association 

Zurich, Switzerland 

Information’ 11th Annual Meeting of the 
European Neuroscience Association, c/o 
AKM Congress Service, PO Box, CH-4005 
Basel, Switzerland 


8-10 September 1988 

Annual Meeting of the Association of 
Surgeons in Training 

Belfast, UK 

Information: Mr Bernard Lee, Department of 
Surgery, Belfast City Hospital Tower, Lisburn 
Road, Belfast BTS 7AB, UK 


10-18 September 1988 

Fourth Annual Fall Ultrasound Symposia 
London, UK 

Information: Annual Fall Ultrasound Meeting, 
Medical Seminars International Inc., 21915 
Rosco Boulevard, Suite 222, Canoga Park, 
California 91304, USA 5 


12-14 September 1988 

International Hepatobiliary Pancreatic 
Association 

Nice, France 

Information: Dr Jean Mouiel, Department of 


Surgery, Hôpital Samt Roch-BP319, 06006 
Nice Cedex, France 


14-16 September 1988 

Royal College of Surgeons of England 
Annual Meeting of Fellows and Members 
Cambridge, UK 

Information’ Secretary, Royal College of 
Surgeons of England, 35/43 Lincoln’s Inn 
Fields, London WC2A 3PN, UK 


14-17 September 1988 

9th European Immunology Meeting 
Rome, Italy 

Information. MGA Via P Cossa, 41 00193 
Rome, Italy 


18-23 September 1988 

The Second Oxbridge Organ Transplan- 
tation Course 

Cambridge, UK 

Information’ Director, Courses Department, 
The British Council, 65 Davies Street, London 
WILY 2AA, UK . 


19.20 September 1988 

Oxford Postgraduate Semmar on Early 
Intervention in Major Trauma 

Oxford, UK 

Information: Dr P. Nash, Casualty Surgeons 
Association, Royal College of Surgeons of 
England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


26-30 September 1988 

Royal Microscopical Society Ultra- 
structural Anatomy Course 

Belfast, UK 

Information’ The Admumustrator, Royal 
Microscopal Society, 37/38 St. Clements, 
Oxford OX4 1AJ, UK 


5-8 October 1988 

4th Congress of the European Society of 
Surgical Oncology (ESSO 88) 

Paris, France 

Information’ ESSO 88, 39 rue Camille 
Desmoulins, 94805 Villejuif Cedex, France 


5-8 October 1988 

4 Jahrestagung Der Deutschen Gesell- 
schaft Für Lasermedizin 

Vienna, Austria 

Information’ Doz Dr A. Tuchmann, c/o 
Wiener Mediznische Akademie, Alser 
Strasse 4, A-1090 Vienna, Austria 





20 October-5 November 1988 
Expanding Horizons of Diagnostic 
Ultrasound 

Bath, UK 

Information. Director, Courses Department, 
The British Council, 65 Davies Street, London 
WI1Y 2AA, UK 


30 October—1 November 1988 ~ 

13th Congress of the European Society for 
Medical Oncology (ESMO) 

Lugano, Switzerland 

Information. Dr F. Cavalli, Division of 
Oncology, Ospedale San Giovanni, 6500 
Bellinzona, Switzerland 


4-7 November 1988 

The XXVIth TUAT World Conference on 
Tuberculosis and Respiratory Diseases 
Singapore 

Information; Professional Postgraduate Ser- 
vices, K.K., Singapore Representative Office, 
20 Kramat Lane #03-07, United House, 
Singapore 0922 


25-26 November 1988 

European Symposium on Ultrasonic 
Radiation Safety 

Copenhagen, Denmark 

Information: Mrs A G. Thorn, Ultrasound 
Laboratory, Glostrup Hospital, DK 2600 
Glostrup, Denmark 


25-27 November 1988 ; 
22nd Annual Combined Surgical Meeting 
Singapore 

Information: The Secretariat, 22nd Annual 
Combined Surgical Meeting, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0316 


8th December 1988 

British Association of Surgical Oncology 
Forum: ‘Head and Neck Cancer for the 
General Surgeon’ 

London, UK 

Information. British Association of Surgical 
Oncology, Royal College of Surgeons of 


` England, 35—43 Lincoln’s Inn Fields, London 


WC2A 3PN, UK 


13-18 December 1988 

Annual Convention of The American 
Academy of Neurological and Ortho- 
paedic Surgeons 

Las Vegas, USA 

Information. Dr M. R. Rask, Programme 
Chairman, 2320 Rancho Drive, Suite 108, 
Las Vegas, Nevada 89102-4592, USA 


27-30 December 1988 

Association of Surgeons of India Golden 
Jubilee Annual Conference 

New Delhi, India 

Information: Dr N. C. Madan, Organizing 
Secretary ‘ASICON-88’, Room No. 5034, 
Department of Surgery, All India Institute of 
Medical Sciences, New Delhi - 110029, India 
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Surgical nutrition: time for some 
clinical common sense 


By the nature of their work, gastrointestinal surgeons see a lot of malnourished 
patients. The number, however, may not be as great as we thought. Donald McLaren, 
an expert in childhood malnutrition in the Third World, thinks that the incidence of 
malnutrition in hospital has been exaggerated’. He reminds us that childhood protein 
energy malnutrition may be manifest as a spectrum of disease, the most severe forms of 
which are marasmus (with extreme wasting of fat and muscle but with normal levels of 
plasma albumin) and kwashiorkor (with skin changes, oedema, fatty liver and hypo- 
albuminaemia). Surgical malnutrition is basically of the marasmic type and 
kwashiorkor is almost unknown in our hospitals. McLaren points out that plasma 
albumin has therefore been wrongly used as the yardstick with which to measure the 
incidence of protein-energy malnutrition in hospital. This, together with the fact that 
many other diseases may cause hypo-albuminaemia means that the incidence of 
malnutrition may have been overestimated. 

Be that as it may, the time has come for a fresh approach to the nutritional 
assessment of surgical patients. It will come as no surprise to the journeyman surgeon 
that the best way of assessing surgical malnutrition is by clinical means. Recent 
research suggests that a detailed history and a proper physical examination can assess 
fairly accurately the efficacy and appropriateness of nutritional repletion. However, this 
must be something more than a global assessment by the operating surgeon from the 
end of the bed?*. The key is to be able to estimate weight loss properly and assess its 
impact on physiological function. The surgeon must also be able to identify the causes 
of significant metabolic stress. It is not all that difficult to carry out a proper clinical 
assessment of nutritional status with an eye to these important facts. Weight loss of 
more than 10 per cent over the previous 3 months is important, and confirmation that 
this amount of weight has been lost can be obtained by palpating several skin folds and 
muscle bellies. The overall impact of the lost weight on physiological function 1s 
assessed from the history and by examination. The history must reveal clear evidence 
that there has been a significant change in the capacity for activity, or in any specific 
physiological function, over the same period as the loss of weight. On physical 
examination, muscular weakness is assessed by asking the patient to squeeze the 
examiner’s hand to feel if there is impairment, taking into account his age, sex, and 
body habitus. Unhealed cuts or sores suggest impairment of wound healing, and 
metabolic stress can be said to be present when there are unequivocal signs of sepsis or 
recent injury. Finally, the patient is carefully observed for his activity level and 
endurance around the ward. Using these simple clinical techniques a decision can be 
made about whether the patient is nutritionally depleted (weight loss with physiological 
impairment) and/or metabolically stressed. Different forms of malnutrition can be 
identified, namely: nutritional depletion without stress, nutritional depletion with 
stress and no significant depletion but metabolic stress present*. With this clinica] 
categorization, a fairly clear prediction can be made as to the likely efficacy of 
nutritional repletion. It has been shown recently that patients with no sign of stress, but 
who are depleted, will gain body protein with a 2-week course of mtravenous nutrition; 
depleted patients with moderately severe surgical stress will have protein stores 
preserved but not increased by these means; and for those with major surgical stress, 
such as intensive care patients, intravenous nutrition is of supportive value only>®. 

The appropriateness of nutritional repletion, particularly in the case of pre- 
operative patients, is the subject of considerable debate. Experienced surgeons know 
that weight loss-does not appear to be an important risk factor for postoperative 
complications unless it is associated with clinically obvious impairment of 
physiological function. Preliminary studies at the University of Auckland suggested 
that patients who were physiologically impaired could be identified by a thorough 
clinical examination. A formal prospective trial was then commenced to determine 
whether clinical assessment of weight loss and physiological function was able to 
identify patients with objective evidence of abnormal body composition and function 
who were also at an increased risk of postoperative complications’. Of 101 patients 
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awaiting gastrointestinal surgery, 42 had weight loss greater than 10 per cent and also 
had clear evidence of physiological dysfunction. These patients had significantly more 
postoperative complications and a significantly longer hospital stay than the other 
patients, whether or not weight had been lost. Thus, it does appear that weight loss is a 
basic indicator of surgical risk providing it is associated with clinically obvious organ 
dysfunction. 

Although a short course of nutritional repletion has been shown to increase body 
protein stores and improve some aspects of organ function in depleted non-stressed 
patients, it remains to be seen whether this will result in fewer postoperative 
complications and/or a shorter hospital stay. Until that is known a simple clinical 
protocol should be used. Marked weight loss associated with clinically obvious 
physiological impairment places the patient at a disadvantage and, providing he/she is 
not stressed, it can be anticipated that nutritional repletion will be accompanied by 
protein gain and functional improvement. If such a patient faces a long and 
complicated operation ‘then a short period of nutritional repletion seems to make 
clinical common sense. 


G. L. Hill 
Department of Surgery 
University of Auckland 
New Zealand 
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Acute surgical disease and scoring 
systems in daily surgical practice 


In the past two decades, surgeons have begun to realize the value of predictive 
indicators of outcome in severe disease. The Glasgow Coma Scale is well entrenched in 
the daily practice of all those concerned in the care of head injury, while Child’s grading 
system remains of unquestionable value in the assessment of patients with liver disease. 
On the other hand, some scoring systems such as those designed specifically for 
trauma, burns, surgical sepsis and acute pancreatitis are applied only in a few centres. 
Two trends are apparent in the current literature: the multiplication of ‘personal 
scoring systems’ in such conditions as upper gastrointestinal bleeding’, perforated 
duodenal ulcer? and choledocholithiasis*; and ‘personal modifications’ of an already 
existing scoring system. Overwhelmed by the increasing number of scoring systems 
appearing in the literature, the general surgeon may ask: why should a scoring system 
be used; what benefits might be derived for the syegical patient; and which system (if 
any) should be used in a given situation? 

The scoring of acute disease has three main functions. Firstly, to alert the clinician 
to the presence of severe disease; secondly, to help in the comparison of severity of 
illness within and between cohorts of patients; and lastly, to allow the selection of 
patients for trial of new forms of treatment. 

A ‘poor’ score on admission may alert the surgeon to the presence of severe disease 
which is associated with an increased risk of intervention and a high probability of 
poor outcome. The use of a scoring system facilitates communication between the 
surgeon and other specialists. It is easier for the anaesthetist to understand the 
necessity for intensive intra-operative organ support and postoperative admission to 
an intensive care unit in a patient whose score indicates the presence of a grave disease. 

A scoring system may prove a powerful tool in clinical research. Obviously, the 
most direct way of assessing the value of a new treatment is by a prospective, 
randomized, controlled trial. However, because of methodological and ethical 
considerations such studies are not always possible. The acceptance and use of one 
scoring system by all who care for the acutely ill patient would allow uniform reporting 
and increase the value of retrospective or uncontrolled studies. Furthermore, a scoring 
system would reflect the comparability of patients within a prospective trial; this 
is especially important if the trial includes a small number of patients. 

Scoring of all acutely ill patients could assist the surgeon in the evaluation of the 
quality of care provided by his team. Lessons can be learned from the deaths and the 
survivals considered ‘unexpected’ on the basis of their scores. For example an elderly 
patient with a perforated viscus who presents with a ‘favourable’ score should survive 
the insult of both the disease and its surgical treatment. If he died, shortcomings in his 
management may be better identified and measures can be taken for their future 
prevention. A scoring system may also aid in the choice of an operation in the 
individual patient. For example, a definitive operation for perforated duodenal ulcer 
might be indicated in the patient with a ‘favourable’ score on admission, whereas 
simple closure might be preferred in a patient whose score indicates a compromised 
general condition. In such instances the scoring system might usefully supplement 
clinical judgment. 

To achieve these goals clinicians would be best advised to use one language and 
adopt one score. Ideally, the score selected should be applicable to most acute 
diseases because the busy clinician is unlikely to use multiple scoring systems. 
Furthermore, an ideal score should be easy to master and use and its component 
parameters should be known soon after admission. 

Which parameters should be taken into account by the ideal scoring system? Five 
main factors determine the outcome of an acute disease, namely: the type of the disease; 
its severity; the patient’s age; his prior health status; and the treatment given. If the 
influence of any given therapy is to be assessed, the score should be determined before 
treatment is commenced. Obviously, the subsequent determinations of the score 
during therapy may evaluate the patient’s progress and response to treatment. Which 
end points should be sought to evaluate the usefulness of a particular scoring system? 
Criteria such as the period of hospital stay, admission to an intensive care unit, and 
length and type of treatment given are influenced by the availability of facilities and by 
differences in management policy between individual centres or clinicians. Criteria 
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such as presence of organ failure, which depends in part on ‘factors already used in the 
scoring system, may not be appropriate. Thus, it seems that death or survival remain 
the best end points in the assessment of any scoring system. 

An example of a scoring system used increasingly is the APACHE II system*. 
Disease severity is estimated by the use of 12 ‘physiological’ values easily derived from 
the clinical assessment of the patient and from simple biochemical parameters. Age and 
previous health status are taken into account. The predictive power of APACHE I has 
been validated and it has been used in many acutely ill patients admitted to intensive 
care units with common surgical and medical diseases*. Others have found APACHE 
II to be useful in predicting outcome in intra-abdominal infection®© and acute 
pancreatitis’. However, further prospective studies are needed to assess the 
applicability of APACHE L in other acute abdominal emergencies before its use can be 
recommended on a large scale. 

Although the original APACHE II system was not developed as a basis for 
treatment decisions in individual patients, data from carefully described groups of 
patients can be used cautiously in decision-making. For example, the knowledge that 
none of 24 patients with APACHE II scores greater than 40 survived septicaemia* may 
assist in the decision to adopt non-operative management in the patient with a 
perforated viscus presenting with a score of 45. 

As pointed out, regardless of the number of patients studied to validate a scoring 
system, prognostic estimates remain estimates. Decisions concerning the treatment of 
the individual patient will always require sound clinical judgement in combination 
with the interpretation of objective data and the wishes of the patient and his family. 
None the less, measurement of the severity of the acute disease with a unified scoring 
system may be helpful. 
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Abdominal aortic aneurysm 


Between 1981 and 1986, 282 cases of abdominal aortic aneurysm were 
diagnosed in Waltham Forest. Rupture had occurred in 183, 15 under- 
went urgent operation for intact aneurysm, and 84 had elective surgery. 
The incidence of rupture increased from 13 to 21 per 100000 population 
during the 6-year period. Operative mortality for patients with rupture 
was 54:7 per cent, but the mortality overall was 81-4 per cent. In 
59 per cent of patients with rupture no operation was performed, and 
35-0 per cent of all deaths occurred in the community. The mortality for 
rupture in women was significantly higher than in men, although the 
operative mortality was comparable. Fifty patients (27 per cent) were 
found to have attended hospital within 2 years of rupture and many had 
documented evidence of an aneurysm. One-third of all patients admitted 
with rupture were undiagnosed. This study complements the previous 
small number of community studies and suggests that the incidence of 
rupture is increasing nationally particularly in women, where the 
mortality was exceptionally high. Early elective surgery is the key to the 
problem and improved clinical awareness could save many patients 
without elaborate and expensive programmes to screen the ‘at risk’ 


Mr P. R S. Thomas, Department 
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population. 


Advances ın anaesthesia and vascular surgery have reduced the 
mortality for elective repair of abdominal aortic aneurysm 
(AAA) to less than 5 per cent!-?, but the mortality for patients 
admitted to hospital with ruptured aneurysm remains greater 
than 50 percent’. These figures, based on hospital data, 
underestimate the overail mortality which in post-mortem 
studies has been reported to be over 80 per cent*, and as high as 
94 per cent ın a large Swedish study*. A programme to screen 
‘high risk’ groups has been proposed as part of an aggressive 
policy to find and treat patients in the community with 
asymptomatic AAA®, In practice such a programme would be 
beyond the present resources available for acute health care. 
This study was undertaken to examine the apparently high 
incidence of patients admitted to our hospital with ruptured 
AAA. We found that many of these patients had had their 
aneurysm previously documented or had recently attended 
hospital for other reasons. We decided to review all patients 
with ruptured AAA in detail to assess whether an imternal 
screening programme could be developed to improve diagnosis 
and thereby the rate of referral for elective surgery. It was hoped 
hat our interest ın the study would alert colleagues to the 
prevalence of aortic aneurysms, the survival benefit gained from 
elective surgery’, and also reduce delay in referral of urgent 
cases We felt that our data would complement the few 
community studies available and would provide a basis for 
comparison of a more active policy towards elective repair. 


Patients and methods 


Whipps Cross Hospital is an 850-bedded district general hospital 
serving the Waltham Forest Health Authority This encompasses four 
districts of East London, with a total resident population of 215 800° Of 
these, 34 700 were over 65 and 16 100 over 75 years ofage Although the 
study was commenced in late 1983, it includes all patients treated in the 
6-year period between January 1981 and December 1986, and who were 
resident in Waltham Forest Attempts were made to trace patients’ 
records through the following sources: hospital admission and 
discharge data, casualty, theatre and intensive care umt records, the 
register of deaths, and post-mortem reports Information was also 
obtained from the Coroner's Office to ensure that those patients who 
died in the community were also included. 
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Patients were allocated to one of three groups 

Group 1. Ruptured—where blood was found outside the aortic 
lumen, ether at the time of surgery or at post mortem. 

Group 2. Acute— patients presenting with sufficient symptoms or 
signs to merit urgent exploration within 24h of admission, but where 
subsequent operation showed there had been no leakage of blood 
outside the aortic lumen. 

Group 3. Electrve-—patients admitted non-urgently, without signs or 
symptoms of rupture for elective surgery 

Surgery was performed in all cases by one of four consultant 
surgeons or a senior registrar Two of the consultants have a special 
interest ın vascular surgery and performed most of the elective surgery 
Patients with aneurysm of the thoracic aorta, aortic dissection, acute 
thrombosis, and one young male with Marfan’s syndrome were 
excluded from the study. 


Results 


A total of 282 patients with AAA were studied retrospectively. 
There were 183 patients with rupture (136 male, 47 female) of 
whom 75 underwent surgery (Tables J and 2); 15 patients were 
acute requiring urgent surgery for intact aneurysm (12 male, 3 
female); and a further 84 patients (76 male, 8 female) were 
admitted for elective repair. 

In group 1, 34 patients survived (mortality 81-4 per cent), 
while in group 2 there were 13 survivors (mortality 
13-3 per cent). In group 3, 77 patients survived elective surgery 
(mortality 8-3 per cent). 


Table 1 Mortality for patients with abdomimal aortic aneurysm 
according to mode of presentation 





Male Female Total 

Ruptured 

Number 136 47 183 

Survivors (mortality) 31 (772%) 3 (93-6 %) 34 (814%) 
Acute 

Number 12 3 15 

Survivors (mortality) 11 ( 83%) 2 (333%) 13 (13 3%) 
Elective 

Number 16 8 84 

Survivors (mortality) 70 (79%) 7 (12-5 %) 71 (83%) 
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Table2 Annual survival and mortality for patients presenting with aortic 
aneurysm in Waltham Forest 


Year of presentation 





1981 1982 1983 1984 1985 1986 Total 





Ruptured 
Died 24 20 26 21 22 36 149 
Survived 4 3 2 7 9 9 34 
Total 28 23 28 28 31 45 183 
Acute 
Died 0 0 0 1 1 2 
Survived 2 4 1 2 4 0 13 
Total 2 4 1 2 5 1 15 
Elective 
Died 1 3 1 0 1 1 7 
Survived 6 8 10 8 22 23 TI 
Total 7 li It 8 23 24 84 


No. of patients 





Men Women 


Figure 1 Mortality for patients presenting with ruptured aneurysm 
according to age and sex. W, Survivors, $i, deaths 


This study examined an apparently well-defined population 
with all patients resident within Waltham Forest, although it is 
possible that some patients could have been referred elsewhere 
for treatment. The overall incidence of rupture rose from 13-0 
per 100000 in 1981 to 20:9 per 100000 in 1986. The mean 
incidence of rupture in men and women over 55 years was 138 
and 80 per 100 000 per annum, and increased to 173 and 105 per 
100000 respectively in the over-65 age groups. 

Mortality for patients presenting with rupture was analysed 
according to age and sex (Figure 1). There was a significant 
difference between age of presentation in men (mean 73-4, s.d. 
8-0 years) and women (mean 81-4, s.d. 9-4 years, P< 0-001). The 
overall male:female ratio for ruptured aneurysms was 29:1. 
This ratio changed dramatically with age, ranging from 7:1 in 
the 55-75 age group to 3-7:1 between the ages of 75 and 85 and 
actually reversing to 1:23 in patients over 85 years of age. 
Women had a significantly higher mortality than men 
(93-6 per cent compared with 77-2 per cent, x? = 6-22, P=0-013) 
with no survivors under the age of 75 years (Figure /), although 
there was no difference in survival between men and women who 
underwent surgery (Table 3). 

Figure 2 shows the cumulative mortality for rupture 
according to the place of death. Sixty patients died without 
reaching hospital with a further four patients declared dead on 
arrival in casualty, representing 35-0 per cent of all ruptured 
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cases. Twenty patients (10-9 percent) died in the casualty 
department and a further twenty-four patients (13-1 per cent) 
died on a ward without surgery. Thus out of 183 patients with 
rupture, 108 died without undergoing surgery (59-0 per cent). 
Of the remaining 75 cases, 34 survived, 26 died within the 
operating theatre and 15 died within 30 days of surgery, giving 
an operative mortality of 54-7 per cent. ; 

There were few data available for analysis of the patients 
who died outside hospital but they showed a decreased 
incidence in the overall male:female ratio (146:1) and were on 
average older (men 3:6 years, women 7:7 years) than patients 
alive on admission to hospital. The correct diagnosis was made 
in only 5 of the 20 patients who died in casualty (25 per cent), of 
whom 2 were declined surgery on account of age (both over 85 
years) and 3 died during attempted resuscitation. Eleven of the 
other patients were profoundly shocked and died within 20 min 
of arrival. Of the 24 patients dying on the wards, 15 were 
considered unfit for surgery: 11 were rejected on grounds of age 
alone (mean 89-6 years, range 80-102), 2 had severe ischaemic 
heart disease, one had chronic airways obstruction (on home 
oxygen) and one patient had disseminated malignancy. The 
remaining 9 patients were undiagnosed at the time of death. 

Table 3 shows survival related to age for those patients who 
reached hospital alive and those who underwent surgery 
compared with overall survival. It is predictable that optimal 
survival was in the 55-64 years age group and declined with age. 
Only 8-1 percent of patients with rupture over the age of 75 
survived. md 

In an attempt to discover whether, with improved hospital 
screening and awareness, it would be possible to identify a 
greater number of patients with aneurysm, records were 


Table 3 Percentage survival according to sex and age for patients 
reaching hospital and theatre compared with overall survival 








Survival of Survival of 
patients reaching patients reaching Overall 
hospital (°%) theatre (%) survival (%) 
Sex 
Male 32-0 449 22:8 
Female 150 50-0 64 
All 28-0 453 18-6 
Age 
55-64 50-0 73-3 45-8 
65-74 30-4 41-2 22:6 
75-84 22:2 348 121 
85+ 17 333 33 





Patients not 
reaching hospital 
64 





Survivors 


Intensive 
treatment unlit 
postoperative 
15 


Casualty 
20 


Theatre 
26 


Wards/pre-operative 
24 


Figure 2 Deaths and survivors in cases of rupture according to location 
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analysed to determine how many patients had recently attended 
departments within the hospital. Of the 183 patients who 
presented with rupture, 50 (27-3 per cent) had been admitted to 
hospital within the last 2 years. In 18 cases aneurysm was 
undetected although 11 of these patients had presented with 
symptoms such as back pain which might have been 
attributable to their aneurysm. In the remaining 32 cases 
aneurysm had been recorded but no further action taken for the 
following reasons: unfit for surgery (5 cases); age (8 cases, mean 
age 86 years); incidental finding by radiologist (3 cases); and in 
11 cases it was recorded as a clinical finding with no subsequent 
referral. Five patients under the vascular clinic had been lost to 
follow-up or their aneurysm had ruptured between 
appointments. 

Previous studies have found hypertension to be an important 
risk factor? and analysis of our records showed that 
34-6 percent of patients were taking medication for 
hypertension at the time of rupture although only a few of these 
were under hospital supervision (this compared with 
48-8 per cent of those admitted for elective repair who were 
known to be hypertensive). Other studies? have shown that the 
incidence of rupture may be subject to seasonal variation but we 
found no statistical correlation between the incidence of rupture 
and time of the year. 


Discussion 


The mortality for patients presenting with ruptured AAA 
without surgery approaches 100 per cent!’ but only half of those 
undergoing surgery will survive'®-''!?_ This is the ‘tip of the 
iceberg’'*, and the true mortality may be as high as 94 per cent 
when deaths in the community are included*. Mortality for 
elective surgery even in the elderly varies from 2 to 
10 percent'®!*, Life expectancy after repair compares 
favourably with matched population controls’? although 
survival after repair in patients over 80 years of age may be less 
than 3 years'® 

Overall mortality for elective surgery was 8-3 per cent, but 
decreased in the second half of the study to 3-6 per cent (Table 2), 
and included one patient who died of a myocardial infarction 
during induction of anaesthesia. The mortality for those 
patients whose aneurysm had ruptured was 81-4 per cent which 
is similar to that found from combined post-mortem and 
hospital studies*. This takes account of the considerable 
number of deaths occurring outside hospital, with a mortality of 
54-7 per cent for patients teaching theatre, which again is 
similar to comparable series'’. Fi igure 2 shows how misleading 
data for hospital mortality can be in obscuring the true and 
lethal nature of aneurysmal disease. 

Our original suspicion that there was an unusually high 
incidence of ruptured aneurysms presenting to our hospital has 
been confirmed with an annual incidence higher than previously 
reported?. Aneurysm rupture is usually considered to be a 
disease affecting males'* but a recent study? and our data show 
that the increasing incidence in men is exceeded by an even 
greater increase in women. Turk!® suggested that aneurysmal 
disease progresses more rapidly in women which might explain 
the lower rate of detection. Figure / shows that mortality was 
also higher in women (93-6 per cent overall), with no female 
survivors under 75 years of age. 

At present, health care is not directed towards screening the 
at-risk population in Waltham Forest so we examined the 
possible benefits of improving detection within the hospital 
population. We found that 27 per cent of patients presenting 
with rupture had either attended hospital within the last 2 years 
or their aneurysm had been documented in some form. We also 
found that a number of patients presenting with rupture had 
been inappropriately referred or remained undiagnosed until an 
untimely death. Of the 119 patients who reached hospital alive, 
20 died in casualty with a ruptured aneurysm diagnosed in only 
five cases. Fifty per cent were alive for 30min or more in the 
department and with prompt diagnosis and immediate transfer 
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to an operating theatre some of these patients might have 
survived. Previous reports have highlighted the aie of 
diagnosis'®-*°. In our series 33 of the 99 patients (mean age 7253 
years) were admitted from casualty with an incorrect daioi 
leading to a delay that may have contributed to subsequent 
mortality. At Whipps Cross Hospital computer-aided diagnosis 
is used as an adjunct to the diagnosis of patients presenting with 
acute abdomen but at the present time this programme has no 
provision for selecting cases of aneurysm. In a busy department, 
with relatively inexperienced junior staff, aneurysms may not 
immediately be detected and valuable time may be lost on 
unnecessary investigations. Once an aneurysm is suspected, 
immediate action is required to avoid the fatal delay. We would 
propose that aneurysm be included as a possible diagnosis if 
such programmes are to be used. 

This study provides new evidence that AAA is an increasing 
national problem. Rupture in females carried a significantly 
higher mortality, only partly attributable to the later age of 
presentation. The elimination of rupture in Waltham Forest 
would involve a screening programme to select out asyrnptomatic 
cases from the population. If we applied Collin’s equation” there 
would be a fivefold increase in elective surgery just to eliminate 
rupture in men and this would add an estimated one million 
pounds to the acute care budget. The adoption of such a policy 
on a national scale would require considerable extra capital 
expenditure and provision for more surgeons with vascul 
training. Short of adopting such an adventurous prograr 
designed to bring aneurysmal! rupture to the point of extinction, 
we suggest that there are many patients who with current 
resources could be selected for elective surgery with the prospect 
of a successful outcome. 
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Automatic staplers are becoming popular for skin closure. Since 
1986, we have adopted the use of an automatic skin stapler for 
fashioning 50 consecutive colostomies, with a complication rate 
of 2 per cent. Prior to this we sutured colostomies with catgut 
and in 136 consecutive cases have had a complication rate of 
23-5 per cent (colon sloughing 8-1 per cent, colon retraction 13-2 
per cent and colon necrosis 2:2 per cent). 


Methods 


The colon is exteriorized in the normal fashion for an end or loop 
colostomy. The exteriorized bowel is opened, approximated to adjacent 
skin with toothed dissecting forceps or Littlewood forceps, and secured 
with 12 staples, regularly placed around the circumference (Figure /). 
The stapling is completed within 30s. The staples are removed on the 
tenth day using a simple extracting device. The Proximate I] stapler 
(Ethicon Ltd, Edinburgh, UK) was used throughout. 


Results 


Fifty consecutive stapled colostomies have been performed 
without major complication. Three patients developed stomal 
oedema (6 per cent) which resolved after removal of the staples 
on the tenth day. Only in one case was there any partial 
retraction from the skin edge (2 per cent), 

Our stomatherapist commented that the staples were 
easier to remove than silk sutures. 


Discussion 


Although the complications documented in the conventionally 
sutured colostomies are not particularly serious they delay 
colostomy training and therefore the patient’s discharge from 
hospital. The complications of colon retraction, sloughing and 
necrosis are probably explained by the tight sutures either 
cutting out or producing ischaemic bowel edges. These 
complications have not been a problem with skin staples which 
do not penetrate either the bowel wall or skin but merely 
approximate them without tension. 
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Figure 1 The completed colostomy 


The cost of skin staplers (approximately £7.80 for a 25-staple 
dispenser and £8.50 for a 35-staple dispenser) initially appears 
somewhat prohibitive to their routine use. However, in a 
comparison of stapled and conventionally sutured laparotomy 
incisions Gatt et al.' demonstrated that a stapled skin incision 
cost approximately £0.50 more than a sutured one, but took 
only one-fifth of the time. The use of a skin stapler for 
colostomies is also not an extravagant luxury. For instance, the 
average laparotomy plus colostomy (e.g. Hartmann’s 
procedure) would normally require 20 staples for the skin 
incision (Proximate TW25, cost £7.80). If a 35-staple dispenser 
(Proximate TW35, cost £8.50) is employed the remaining staples 
can be used for the colostomy; this would result in a cost of £0.70 
for the colostomy which is considerably cheaper than using 
suture materials. 

We would recommend the use of automatic staplers for 
colostomies, especially to surgeons who routinely use them for 
closing the skin. We feel that the procedure is simpler, quicker 
and the end result better than suturing the stoma. 
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Femorodistal vein bypass graft 
stenoses 


Eighty femorodistal in situ vein bypass grafts have been evaluated at 
3-monthly intervals clinically, with ankle:brachial pressure indices 
(ABI), by intravenous digital subtraction angiography (V DS A) and by 
Duplex scanning. Five grafts (6 per cent) failed in the perioperative 
period. Nineteen (25 per cent) of the remaining 75 grafts subsequently 


developed stenoses on IVDSA during the first 12 months. 
angiographic stenoses were detected by Duplex scanning using velocity 
ratio criteria before the development of symptoms or a measurable 
decline in ABI, i.e. while non-haemodynamically significant. This 
technique involves scanning the entire length of the graft but allows even 
minor stenoses to be detected and progression of stenoses can be 
determined. At a mean follow-up of 12 months (3-18 months), four (7 per 
cent) of the fifty-six grafts without stenoses occluded. Eight (42 per cent) 
of the nineteen stenosed grafts either occluded or developed symptoms. 
None of the occluded grafts in this series could be salvaged. Non- 
haemodynamically significant vein stenoses can be detected non- 
invasively, occur frequently and are associated with graft failure. 
Keywords: Vein graft stenosis, femorodistal bypass, Duplex scan 
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The failure of femoropopliteal and femorotibial vein bypass grafts 
continues to be a problem of considerable magnitude with 
reported failure rates of 20-50 per cent at 5 years *, Many of 
the failures occur within 2 years of operation. Brewster and 
colleagues reviewed 555 femoropopliteal grafts and reported 
that 79 per cent of failures occurred within 2 years; 65 per cent 
within the first year®. 

Szilagyi and associates studied the natural history of vein 
implants, identified graft stenoses and emphasized their adverse 
effects on long-term graft patency®. The incidence of vein graft 
stenoses has subsequently been reported to be 11-33 per cent’, 
with 75 per cent of these appearing within the first postoperative 
year! 

The detection and correction of vein graft stenoses before 
graft failure appears to be worthwhile. Whittemore and 
colleagues?! reported a 5-year patency of 85 percent for 
stenotic lesions repaired before graft thrombosis compared with 
only 37 per cent if secondary repair was undertaken. Bandyk 
and associates have reported primary patency rates at 3 years of 
48 percent for femoropopliteal grafts and 58 percent for 
femorotibial grafts which were improved to 89 per cent and 
80 percent by vigilant postoperative surveillance and graft 
revision*. 

In the past, graft stenoses have usually been detected by the 
development of symptoms or by a fall in ankle pressures, i.e. 
relatively severe lesions producing a decline in graft flow. Non- 
haemodynamically significant lesions are more difficult to 
detect. We have previously employed intravenous digital 
subtraction angiography (IV DSA)!? but this technique is 
demanding of both staff and patients. In addition, the 
haemodynamic relevance of an anatomical observation can 
only be inferred. 

This study has been undertaken to develop a simple, accurate 
and non-invasive method for the detection of vein graft stenoses 
and to determine if non-haemodynamically significant lesions 
should be repaired. Previous authors have concentrated on 
haemodynamically significant stenoses and have had difficulty 
in identifying the non-haemodynamically significant lesion. 


Patients and methods 


Eighty femorodistal in situ vein bypass grafts performed in 74 patients 
were studied at 3-monthly intervals with: (1) clinical evaluation to elicit 
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All 


the development of symptoms or a change in distal pulwe status; (2) 
ankle:brachial pressure indices before and after a standard eseri 
(1 min on a treadmill at 4 km/h with 10° elevation’ y (IV DSA anid (4) 
Duplex scanning of grafts. The indications for operation and the type of 
grafts performed are shown in Table /. 

All grafts entered in the follow-up study were considered to be 
satisfactory at the completion of operation, having been objectively 
assessed with operative arteriography and intra-operative. Doppler 





Duplex scanning 
The entire length of each graft was studied with a 75 MHz probe 
(Diasonics 300DRF). The angle between the pulsed Doppler beam and 
the graft was continuously calculated allowing conve of the 
Doppler frequency information to velocity. Stenoses were defined by an 
increase in velocity of 50 per cent or more within a 2em length of graft 
(see Figure 1) i.e. Vy: V, > 3:2 where V, is the peak velocity at any point 
in the graft and V, is the peak velocity at any other point within 2. cm 
This approach is applicable to grafts which are devoid of branches. 
Flow at any point in the graft is the same as the flow at any other pomt. 
Because flow is the product of cross-sectional area and velocity, any 
reduction in cross-sectional area entails a compensator se in 
velocity. Cross-sectional area is dependent upon the square of the 
radius. Therefore, relative reductions in diameter are reflected by even 
larger changes in velocity (see Figure /) so that even minor stenoses oe 
be detected. 













Study design 

The presence or absence of stenotic lesion in grafts was determined by TV 
DSA. Duplex scanning was performed on all grafts independently and 
without knowledge of the result of the angiogram. Stenoses were 
subdivided into two groups:(1) ‘haemodynamically significant’ if there 
was a Clinical deterioration, i.e. the development of symptoms in the 
presence ofa patent graft, and/or a change in the ankle:brachial pressure 
index (ABI) of more than 0-2; (2) ‘non-haemodynamivally significant if 


Table 1 Indication for and type of femorodistal bypass 








Femoropopliteal grafts 


Clinical indication (n= 31) 

ee? 23 

(n= 23) 

Rest pain 4 23 
(n= 27) 

Critical ischaemia 4 26 
(n= 30) 





Va? 


Femorodistal vein bypass graft stenoses: M. J. Grigg et al. 


Direction of flow 
eee 





Flow - Cross-sectional area x Velocity 
Flow = Flow, 


Assuming cross-sectional areas are circular 
2 2 
TT r Vy =, T ra Vo 


a Gee 
Ay, = l 
Yo 


|. A Vo:v, ratio= 3:2 
suggests z 20% reduction in diameter 
Figure | As grafts are devoid of branches, flow at point 1 should be equal 
to flaw at point 2. A V3:V, ratio > 3:2 suggests a stenosis > 20 per cent 


where V, is the peak velocity at point 2 and V, is the peak velocity at 
point I 


Table 2 Patency of grafts in relation to graft stenoses 








Patent Occluded 
n (o) n (%) 
No stenosis : 52 (93) 4 (7) 
(n= 56) 
Non-haemodynamically significant H! (79) 3 (21) 
(n= 14) 
Haemodynamically significant 5 (100) -= 
(n= 5)" 





* Al 5 grafts with haemodynamically significant stenosis were electively 
repaired before graft failure and remain patent 


there were no such changes. It was considered necessary to correct 
haemodynamically significant lesions. Consequently, these grafts were 
removed from the study and electively repaired with either percutaneous 
transluminal angioplasty or surgery. 


Results 


Five grafts (6 per cent) failed in the perioperative period (i.e. 
<30 days) and were excluded from further analysis. At a mean 
follow-up of 12 months (range 3-18 months), 68 of 75 grafts 
(91 per cent) are patent although 5 (7 per cent) have undergone 
a secondary procedure. The overall primary graft patency was 
79 per cent and the secondary patency 85 per cent. 

The patency of grafts in the three categories (no stenosis, 
non-haemodynamic stenosis, haemodynamically significant 
stenosis) are shown in Table 2. Fifty-six grafts (75 per cent) had 
normal IV DSAs throughout the study period. However, four 
grafts (7 per cent) in this group occluded without warning. In all 
four of these grafts, graft thrombectomy was considered to be 
inappropriate and re-explorations were not performed because 
of the time lapse before patient presentation. All four patients 
were troubled with claudication but not with rest pain. 

In 19 grafts (25 per cent) a stenosis was detected. The times at 
which stenoses first became apparent are shown in Figure 2. 
Seventeen (89 per cent) of the nineteen stenoses were apparent 
within 6 months of operation. All stenoses were detected by 
Duplex scanning using velocity criteria and were subsequently 
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confirmed by angiography. Seven stenoses were situated in 
relation to the proximal anastomosis, ten in the body of the graft 
and two in relation to the distal anastomosis. 

All stenoses were detected before the development of 
symptoms or a change in ABI > 0-2. Five lesions progressed to 
become haemodynamically significant, all within 3 months of 
being first detected. These five grafts were successfully repaired 
before graft failure, four with surgery and one with percutaneous 
transluminal angioplasty (Figure 3). 

Of the 14 vein grafts with stenoses which remained ‘non- 
haemodynamicailly significant’, 3 have occluded and could not 
be salvaged. The patients eventually underwent more distal 
femorotibial procedures using prosthetic conduits (6mm 
externally supported polytetrafluoroethylene (PTFE) Impra) 
and one patient remains with claudication. 

The V,:V, ratios of the grafts with and without stenoses in 
relation to ABI and angiographic assessments are shown in 
Figure 4, Of 23 grafts 19 (83 per cent) with a V3: V, ratio > 3:2 
were subsequently confirmed to have a stenosis (> 25 per cent) 
on angiography. 


Discussion 

This study confirms previous reports that vein graft stenoses 
occur frequently if the graft is scrutinized carefully. An incidence 
of 15-33 percent has been reported with most stenoses 
developing in the first 12 months after operation*®'!*. However, 
previous studies have identified stenoses by a decline in ABI or 
the development of symptoms, i.e. only haemodynamically 
significant lesions have been detected. In this study, the 
incidence of such lesions was five (7 per cent) of seventy-five vein 
grafts. It should be noted that these five patients who developed 
symptoms had a tendency to attribute the onset of claudication 
to ‘over-usage’ of the limb. No patient considered their graft to 
be ‘malfunctioning’. This observation has served to emphasize 
the importance of patient education. 

The peak velocity measurements obtained by Duplex 
scanning identified all 19 vein graft stenoses visible on DSA. 
This technique requires that the entire length of the graft be 
scanned and interrogated with pulsed Doppler ultrasound. In 
the early part of the study, it became apparent that attempts at 
B-mode ultrasound visualization of stenotic lesions were 
unrewarding. We have previously shown that peak velocity can 
be measured reliably with an experimental error of 
15 per cent'*. This error is small in relation to the velocity 
changes that occur even in relation to minor stenoses. In this 
series, we defined a stenosis as being present if velocity increased 
by more than 50 percent over a 2cm length of graft. This 
change in velocity corresponds approximately to a 20 per cent 
reduction in luminal diameter. In contrast, Duplex-derived flow 


Appearance rate of graft stenoses (4%) 





Time from operation (months) 


Figure 2 The times at which vein graft stenoses were first detected. Of 
19 stenoses, 17 (89 per cent) were detected in the first 6 months after 
operation 
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Figure 3 Angiogram of a femorotibial vein graft a showing a 
haemodynamically significant stenosis below the level of the knee joint, 
and b following correction by percutaneous transluminal angioplasty 


measurements are not accurate'*, do not change until the 
stenosis is severe'* and cannot localize a stenosis. Furthermore, 
they alter from day to day, even in normal grafts, owing to 
changes in cardiac output and peripheral resistance. The 
velocity criteria (V,:V, ratio) should, on theoretical grounds, 
be independent of cardiac output and peripheral resistance 
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Therefore, an exercise stress test is not required and V,:V, ratic 
obtained at one visit can be used as a comparison with },:} 
ratios obtained on other days. Progression of stenoses can be 
assessed. 

Vein graft stenoses occurring in the first year a 
have been recognized not only in femoropoplites 
situ and reversed vein grafts'®) but also in 
saphenous vein grafts!™!’, and histology reveals 
smooth muscle hyperplasia“ !'°. The reason for this 
development remains obscure and consequently a kn 
how best to prevent the appearance of these lesions is limitec 
Prevention of endothelial trauma has been advocated but 
attempts at endothelial preservation have not convincingly 
reduced the incidence of later stenosis~” 








In this series, 7 of the 19 stenoses occurred in relation to the 
proximal anastomosis with relative sparing the distal 
anastomosis (2 of 19). The reason for thi a 
particularly as it is not our practice to clamp the proximal graft 


during operation. It is also interesting to note that, in this stud 
vein graft stenoses were singular with no inciden 
stenoses. This observation tends to counteract the propositior 
that grafts or patients have a generalized predispositio 
smooth muscle hyperplasia, and suggests that local factors 1 
be responsible. 

It has been suggested that haemodynamically sigr 
graft stenoses should be repaired when detected* 
study, all were satisfactorily repaired. Failure t« 
have reduced graft patency from 85 per cent at 12 months te 
79 per cent. Two methods of intervention are availabh 
by means of vein patching or vein bypass, and percutaneou 
transluminal angioplasty. In general, we favour th 
former approach because of its proven success 
Percutaneous transluminal angioplasty of non-ath: ) 
lesions, i.e. vein graft stenoses, probably has inferior results to 
surgery”! and Berkowitz'° has reported a 2-year follow-up of 30 

8 








7 


E 


Velocity, $ velocity, 





0 
No stenosis Not Haemody 
haemodynamic 

n= 56 14 

ABI = 

AS = + 
Figure 4 V,:V, ratios of 56 vein grafts with satisfac 
pressure indices (ABI) and angiography, of 14 vein graf } 
angiographic stenosis but no decline in ABI and of 5 
angiographic stenosis producing a fall in ABI>O-2. AS. ar 
assessment; +, with and — , without stenosis in relatior 1 
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lesions treated with percutaneous transluminal angioplasty: 18 
have remained patent, 6 occluded and 6 required surgery. 
Mannick’s group suggests that surgery is more effective?!. In 
our limited experience the use of a coronary balloon has been 
successful for appropriate lesions??. 

Four grafts occluded without warning or evidence of a 
stenosis. Thrombogenicity rather than mechanical factors could 
have contributed to the failure of these grafts, although it is 
possible that stenoses did in fact develop between assessments, 
as a surveillance interval of 3 months appears to be a significant 
time period in the development and progression of graft 
stenoses. In retrospect, the findings of this study support a 
6-weekly surveillance programme for the first 6 months after 
operation (i.e. four visits). Thereafter the yield may be 
sufficiently low to allow follow-up of patients with clinical 
assessment and ankle: brachial pressure indices before and after 
exercise. 

The early appearance of stenosis in this study compared with 
other studies employing ABI criteria may reflect the sensitivity 
of Duplex velocity criteria in detecting stenoses at a very early 
stage in their development. 

Of the 19 vein grafts with stenoses, 8 (42 per cent) developed 
symptoms compared with only 4 of 56 (7 per cent) vein grafts 
without stenoses (P< 0-001). Of 14 grafts, 3 (21 per cent) with 
subclinical stenoses occluded without further warning and 
could not be salvaged. It is apparent that vein graft stenoses are 
not ‘benign’ lesions but, as 25 per cent of grafts develop a 
stenosis, repair of all stenoses would require a large number of 
secondary procedures. The improvement of 12-month patency 
rates which might be achieved does not, at present, justify the 
repair of all non-haemodynamic stenoses. Nevertheless, Duplex 
V,:V, criteria offer the possibility of detecting the progression of 
stenoses. Although it may be possible to follow minor, stable 
stenoses, repair is probably indicated in those lesions 
demonstrating progression. This repair should be undertaken 
before stenoses become haemodynamically significant, because 
this is associated with sudden occlusion. 
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Human gastric perfusion: evidence 


for non-uniformity of blood flow 


Post-mortem injection studies have demonstrated marked differences in 
the course and distribution of arterioles in the stomach, but evidence of 
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differential perfusion in man is lacking. Using the non-invasive laser 
Doppler technique, we studied 38 patients referred for gastroscopy for 
dyspeptic symptoms. Flux measurements were made at nine sites: distal 


oesophagus, cardia, mid-body and antrum on lesser and greater curves, 
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Post-mortem injection studies of the human stomach have 
shown that the arterioles supplying the antrum and proximal 
duodenum are shorter and finer and form few anastomoses, 
compared with those supplying the rest of the stomach!. In vivo 
animal experiments to measure blood flow using dye dilution?, 
hydrogen clearance? and radioactive microspheres* have given 
conflicting results. Furthermore, iodo-antipyridine clearance 
- studies in humans showed marked discrepancies with previous 
animal results. 

We have previously demonstrated that the non-invasive 
laser Doppler technique reliably reflects arterial flow when 
applied to the mucosal or serosal surface of the dog colon®. 
Briefly, coherent light from a helium—neon source 1s conducted 
via a flexible optical fibre to the tissue; some light 1s reflected 
unchanged from stationary cells, while some 1s reflected shifted 
in wavelength according to the Doppler principle, from moving 
cells. The instrument assesses red cell movement by analysing 
the interference pattern thus formed to give a measure of the 
movement (flux) beneath the probe. Since the red cells in the 
capillary circulation move in many different directions, the 
instrument does not give flow in ml/min; the voltage output of 
the istrument (V) is used as the arbitrary unit of flux. We report 
our experience of applying this method to study gastric 
perfusion in patients. 


Patients and methods 


Thirty-eight patients referred for diagnostic gastroscopy because of 
dyspeptic symptoms gave permission to make blood flow measurements 
during their examination. 

All endoscopies were performed under diazepam sedation, by two 
experienced endoscopusts. After a standard endoscopy, the laser Doppler 
probe was passed along the biopsy channel of the endoscope Readings 
were made at nine sites: distal oesophagus, cardia, mid-body and antrum 
on the lesser and greater curves, and pre- and post-pylorus, using the 
Periflux PF2 instrument (Permed, Sweden), and the 20 Hz-4 kHz 
Doppler shift frequency range and 3s flux time constant filter to 
eliminate the pulse cycle from the readings. In each position, the probe 


was advanced until satisfactory coupling was achieved between the. 


probe and the mucosa, shown by the signal level indicator on the display 
panel remaiming constantly green. This was usually achieved when the 
probe was approximately 1 mm above the surface of the mucosa. The 
probe ıs easily seen in the viewing field and can be accurately positioned 
Just above the mucosa to give a rapid reading. Alterations in angle 
between probe and mucosa did not appear to affect the readings, but in 
most cases the probe was positioned vertically above the tissue. In each 
case the reading was recorded when a steady state was reached 
Results were analysed using Student’s t test 


Results 


In every case the stomach was macroscopically normal. 
Readings were completed in 3-5 min after the endoscopy. The 
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and pre- and post-pylorus. In all cases the stomach was macroscopically 
normal. Flux in the proximal stomach was significantly greater than that 
in the antrum, (P<0-001, Student’s t test). This in vivo study 
demonstrates a flow gradient related to the previously demonstrated 
anatomical differences. 

Keywords: Gastric bloodflow, endoscopy, laser Doppler 


coefficient of variation between patients for the readings at each 
site ranged from 27:2 to 95:8 per cent, but the overall mean 
coefficient of variation was 60+ 15:2 per cent. 

Mean gastric flux m the stomach rose from a minimum of 
44-4+ 23-3 V (+s.d. arbitrary units of flow) in the prepylonc 
region to 74-9+ 44-8 V on the lesser curve at the cardia (Figure 
1). There was no significant difference between lesser and greater 
curve readings at any level in the stomach. Flux values on both 
lesser and greater curves at the level of the cardia and of the mid- 
body were significantly greater than those in the antrum 
(P<0001). 


Discussion 

Endoscopic measurements using the laser Doppler are simple to 
make. Satisfactory readings require a steady relationship 
between probe and the tissue and this 1s more easily achieved 
when the cable is fixed. In contrast to our previous experience 
using the probe held by hand® the support from the endoscopic 
biopsy channel enables the laser Doppler readings to be 
obtained quickly. We have found in earlier validation 
experiments that the value of the flux reading ts not altered 
either by rotation of the probe around tts own axis, or by 
angulation of the probe to the mucosa within a range of +20° 
from the vertical. Other groups have reported similar findings in 
feline stomach within the range 60-120°7. We did not insert the 





Figure 1 Mean flux values at nine sites in patients with dyspeptic 
symptoms 
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probe until the endoscope was in position in the stomach as the 


presence of the probe reduced the ability of the endoscope to ° 


aspirate gas and fluid.. It is not clear what depth of tissue 1s 
assessed by this method. The manufacturer’s literature? claims a 
depth of assessment of 1-1-5 mm; however, we found similar 
readings from both mucosal and serosal surfaces of the colon 
experimentally®, and other groups have reported simular 
findings in the normal human stomach’. Our findings may 
relate to the overall stomach wall flow, rather than simply to 
mucosal flow, and may include flow in non-exchange vessels, 
e.g. arteriovenous anastomoses. Furthermore, since the 
stomach wall varies in thickness according to region it is 
possible that the contributions to the flux value from the 
mucosa, submucosa and muscularis vary from area to area. 

The laser Doppler was originally developed for research in 
fluid mechanics? and used in industry to monitor flow of 
materials in manufacturing processes!®, Its biological 
application to the measurement of blood flow has been 
compared experimentally with other microcirculation 
measurement techniques: microspheres’, 1>3xenon washout'?, 
and venous drop counters’. The laser Doppler appears to relate 
accurately and predictably to varying flow rates measured by 
these alternative techniques. We have compared laser Doppler 
with the electromagnetic measurement of variable arterial 
inflow in an isolated dog colon model and found a close 
correlation (P< 0-001, Student’s t test). We also compared laser 
Doppler values with tissue oxygen tension at different arterial 
flow rates, and again showed good correlation 
(0-02> P>0-01)®. 

In this gastric study there was considerable variability in the 
readings obtained in different individuals. This may reflect 
different autonomic responses to the examimation or true 
differences between individuals. We have recently examined the 
day-to-day variability in flux readings in patients undergoing 
regular surveillance endoscopy for oesophageal varices (as we 
did not feel it ethical to ask the patients undergoing a diagnostic 
endoscopy for dyspepsia to undergo a second endoscopy). In 
these patients, we found a coefficient of correlation of 0-510 
(0-01 > P> 0-001, Student’s t test). The interindividual variation 
in readings which we found may limit the diagnostic use of the 
instrument, but the trends within each individual do appear to 
give consistent results. l 

Human gastric blood flow has been studied ın normal 
volunteers using iodo-antıpyrine?? and laser Doppler™+4. Our 

-results demonstrating lower duodenal compared with gastric 
body flow agree with all three studies, although Kvernebo et 


al.\* demonstrated a significant difference between lesser ant 
greater curve flux, which we have failed to find. 

Our finding of a significant blood flow gradient across th: 
stomach supports the suggestion that peptic ulcers are localize 
to the antrum and duodenum, because of relative ischaemi: 
which permits acid damage to the mucosal surface layer!®. Wi 
are currently examining this possibility. 
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Reproducibility of reactive 
hyperaemia test in the 
measurement of peripheral arterial 
disease 


The reproducibility and sources of variation in ankle and brachial 
systolic pressures were determined for areactive hyperaemia test used to 
assess peripheral arterial disease in the lower limbs. Thirty-six subjects 
had repeat measurements taken by four observers on two separate days 
using a Doppler probe and random zero sphygmomanometer. Ankle 
pressures were measured before and after 4 min of arterial occlusion 
above the knee. The 95 per cent confidence limits for a postocclusion 
reduction in pressure was approximately +25mmHg and for the 
postocclusion ankle—brachial ratio was +20 percent. The corre- 
sponding figures for the mean of four measurements taken by two 
observers on 2 days was approximately +17 mmHg and +13 per cent. 
In patients with vascular disease analysis of variance showed that the 
greatest sources of variation in the postocclusion ankle—brachial ratio 
were the ‘biological’ variations between subjects and between legs. But 
for postocclusion reductions in pressure, variability due to observers and 
repeat readings was as important as the ‘biological differences 
between subjects and legs. Thus, in respect of variability, the ratio may 
be a better parameter to detect differences between subjects. 


Keywords: Arteriosclerosis obliterans, diagnosis, blood pressure determination, peripheral 
arterial disease 


Despite the advent of innovative technological procedures for 
the assessment of peripheral arterial disease, the measurement of 
ankle systolic pressure using a Doppler probe is still the 
mainstay for diagnosis in clinical practice. In many patients with 
moderate disease, ankle pressures may be normal at rest but a 
reduction in pressure can occur after exercise or the temporary 
obstruction of blood flow inducing reactive hyperaemia. 

In the reactive hyperaemia test, blood flow is occluded at the 
upper thigh or above the knee, and the ankle systolic pressure 
measured on releasing the obstruction. The systolic pressure in 
patients with peripheral arterial disease is reduced two to three 
times further and takes longer to return to pre-occlusion levels 
than in healthy subjects'~*. An occlusion time of 3 min has been 
shown to produce similar effects to that occurring after longer 
occlusion times*'®. Measuring the systolic pressure at between 
15 and 30s after the cuff has been released would appear to be 
the optimum time to distinguish between subjects with 
angiogram positive disease and controls!'?. 

Exercise tests have traditionally been used as a means of 
stressing the peripheral arterial system. But during recent years, 
the reactive hyperaemia test has been advocated by some 
clinicians because they believe ıt to be simpler, cheaper and 
quicker to perform’”>’ and the results show good correlation 
with exercise tests?>8-10, Furthermore, the test is less prone to 
patients affecting the degree of stress applied, particularly if they 
are old and have orthopaedic or neurological abnormalities. 
Also, the stress is applied when the patient 1s lying down and 
does not require any movement of the patient after the cessation 
of the stress with the possibility that the ankle blood pressure 
will be measured too late to detect the optimum difference from 
the resting state*. 

The usefulness of a test is however affected by its variability. 
In clinical practice and in research, particularly on large 
numbers of patients, it is often not feasible to take more than one 
set of measurements. The results of such measurements will vary 
depending on when and by whom they were taken. The extent of 
this variability needs to be known to determine how reliable one 





0007-1323/88/080743~04$3 00 © 1988 Butterworth & Co (Publishers) Ltd 


set of measurements 1s 1n reflecting the true situation in an 
individual patient and in affecting the results of research. The 
aim of this study was to determine the extent and sources of 
variation of a reactive hyperaemia test. 


Patients and methods 


The study was conducted on 36 subjects aged 40-74 years in the 
Peripheral Vascular Clinic, Royal Infirmary of Edinburgh Twenty-four 
subjects with symptomatic peripheral arterial disease were selected from 
successive patients attending the clinic, patients were excluded if they 
had severe disease manifest by previous amputation, gangrene, or pain 
at rest. Twelve subjects were ‘healthy’ volunteers in that they did not 
give a history of intermittent claudication and their peripheral! pulses 
were present, one of these volunteers was found subsequently to have 
disease (manifest by a low ankle-brachial systolic ratio). and was 
excluded from the analysis Subjects were invited to attend the 
Peripheral Vascular Clinic on two afternoons approammately 2 weeks 
apart 

Four physiological measurement technicians were recruited 
specially to conduct the observations on the subjects These four 
observers underwent intensive traming 1n the Peripheral Vascular Clinic 
until ıt was considered on subjective grounds that they were suitably 
skilled at taking the measurements. 

The examination of each subject took place in one of two identical 
rooms in the clinic. The temperature of the rooms was continually 
checked and kept at between 20 and 23°C. On arnval at the clinic the 
subject waited for at least 10 min in the waiting room, then entered the 
examination room, removed appropriate clothing, and rested on the 
examination couch for 10 mm 

The mght brachial systolic pressure was measured twice by an 
observer followed by the mght ankle pressure (twice) and left ankle 
pressure (twice), Reactive hyperaemia was measured twice on each leg, 
but alternately between legs to allow each leg time to recover between 
measurements Pressures in the arm and leg were measured using a 
random zero sphygmomanometer!! and blood flow detected during 
deflation of the cuff by means of an auditory signal from a Doppler 
probe (Sonicaid BV 102R) placed over the brachial and posterior tibial 
artenes. 

In the reactive hyperaemia test, blood flow was occluded above the 
knee using a pressure cyffinflated to 50 mm above systolic pressure for 
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4 min. The measurement of ankle pressure started 15 s after releasing the 
occlusion, this timing was chosen for logistical reasons and because 15s 
or longer has been used in other studies!-?, An electronic timer with 
auditory signal was used by each observer to control the timing. Ideally, 
brachual pressure should have been taken again during the reactive 
hyperaemia test, particularly at the time the postocclusion ankle 
pressure was measured, but this was not easily done Also our main 
interest in setting up the study was to measure the variability in 
reduction in ankle pressure, irrespective of changes in brachial pressure. 

The subject then returned to the waiting room for approximately 
40 min for some light refreshment (weak tea or juice and a biscuit). On 
re-entering the examination room he/she had 10 mun rest followed by 
repetition of the tests by another observer. Two weeks later the subject 
had exactly the same routine except that the two observers were different 
from those present at the first visit. 

A sequence was drawn up so that each observer took measurements 
on both first and second visits and on first and second sets of 
measurements within visits. The design ensured comparability between 
observers with respect to any possible period and ‘carry over’ effects. 
Subjects were allocated into the sequence based on therr ability to attend 
appointment times at the clinic Data from each set of measurements 
were recorded on a standard form by each observer who was blind to 

` measurements by previous observers. 

The principal aım of the data analysis was to examine the different 


Table 1 Reactive hyperaemia test’ mean reductions in ankle systolic 
pressure and mean ankle~brachial ratios in diseased and normal subjects 
by observer, day and time 











Pre- minus post- 
Postocclusion Postocclusion occlusion ankle 
ankle systolic ankle—-brachial systolic pressure 
pressure (mmHg) ratio (mmHg) 
Arterial Arterial Arterial 
Normal disease Normal disease Normal disease 
Observer! 144-7 85-4 1-15 0-61 39 208 
2 1443 92-0 1-16 062 6:0 164 
3 1357 764 1-10 0-53 96 28-5 
4 135-4 84-2 tli 0-60 66 17-6 
Day 1 1427 872 114 060 45 19-6 
2 1375 818 1-12 058 8-5 22 1 
Time 1 1365 81-7 Lil 057 9-2 22:6 
2 1436 873 1-15 0-60 39 19-2 





Ankle. brachial ratio 


Patient 


components of variance in the measurements. But, as there were four 
observers and only two observation periods per day, the design of the 
study was not wholly balanced, therefore the components of variance 
could not be estimated using standard analysis of variance techniques. A 
program designed for the analysis of such data was used (REML)!? 
Thus was devised by Patterson and Thompson!? and provides estimates 
and standard errors of the various components The components were 
estimated separately for the normal and diseased subjects. 

The different sources of variation examined were those due to 
subjects (subject), bias of observers (observer) and systematic vanations 
between the two days (day), those between sets of measurements on the 
same day (time), between sets of measurements on the two days 
(day x time), and differences between the two legs (leg). The following 
non-systematic variations were estimated: interaction between the 
subjects and observers (subject x observer) and subjects and days 
(subject x day), differences between a subject’s left and right leg 
measurements (subject x leg), in the way observers measure different 
legs (subject x leg x observer), and in day-to-day differences between 
legs (subject x leg x day). The residual variation was due to differences in 
repeat readings by the same observer Observer variation im its usual 
sense 18 represented by the sum of the Subject A eae CPne st and 
subject x observer components. 

The methods of calculating the difference between pre- and post- 
occlusion ankle pressures and postocclusion ankle—brachial ratios were 
based on the same measurements, etther first or second, within each set 
of measurements 


Results 


Mean differences in readings between observers, between the 
first and second visit (days) and between the first and second set 
of measurements on the same day (times) are shown in Table 1. 
In general, the differences between observers were greater than 
between days and times. Figure 1, for example, shows the 
distribution of the first measurement of the postocclusion 
ankle—brachial ratios by each observer on the left leg of each 
subject. In some subjects the range of ratios was considerable, 
for example, 0-7 to 1-1 in subject 24. Overall, postocclusion 
ankle~brachial ratios recorded by observer 3 were lower than 
those by other observers (Table 1) and this is confirmed in Figure 
1 in which the lowest recordings in 20 out of 35 patients were 
made by this observer. Mean postocclusion ankle pressures and 
ratios were higher on the first day than on the second and 
for the second set of measurements compared with the first 





20 25 30 35 


Figure 1 First measurement by each of four observers of the postocclusion ankle-brachial razo on the left leg of each patient 
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Table 2 Estimates of variance* and associated standard errors 





Pre- minus postocclusion 
ankle systolic pressure 





Postocclusion 


ankle—brachial ratio 











Arterial Arterial 

Normal disease Normal disease ` 
Subject 84-5 (44-8) 320 (179) 
Leg 104 (417) 
Subject x leg 52-2 (25-1) 435 (133) 
Time 155 (23 1) 
Subject x day 40-1 (189) 26-0 (179) 249 (149) 
Subject x leg x day 15-1 (105) 142 (103) 
Observer (observer bias) 23-1 (21-5) 113 (105) 
Subject x observer ~ 18 6 (103) 145 (81) 
Subject x leg x observer 95-4 (17-0) 275 (7-8) 
Residual (repeat readings) 60-4 (9-2) 62:5 (6-4) 48 8 (10-6) 212 (22) 


* *Vanance estimates <10 are excluded from the table. Standard errors are given m parentheses 


Table 3 Ninety-five per cent confidence interval of reduction in ankle systolic pressures and postocclusion ankle-brachial ratio 








Mean of: 
One observer, one measurement 
_ One observer, two repeat measurements 
Two observers, one measurement each (same day) 
Two observers, two measurements each (all on same day) 
Two observers, two measurements each (one on one day 
and another on a different day) 


Difference between two occasions: 
Same observer 
Different observers 


(Table 1). The pre-occlusion levels were very similar and hence 
the differences between days and times were reversed for the 
measurement of pre- minus postocclusion systolic pressures. As 


expected, diseased subjects had lower postocclusion pressures _ 


and ratios, and greater reductions in ankle pressure after 
occlusion than in normal subjects. 

‘Table 2 shows the magnitude of the sources of variation 
among diseased and normal subjects. As expected there is 
considerable variation between diseased subjects (Subject) and 
between the legs of diseased subjects (subject,x leg). Also, 
noticeable variation in the measurement of left and right legs on 
the same subjects (subject x leg x observer) and systematic 
differences between observers (observer) occurred only among 
the diseased subjects. Observer variation as demonstrated by a 
combination of the (subject x observer) and (subject x leg x ob- 
server) components was greater in those with disease than in 
normal subjects, and in diseased subjects was greater for the pre- 
minus postocclision pressure than the postocclusion ratio. 

_ Residual variation owing to differences in repeat readings by the 
same observer was present for all measurements. 

The figures in Table 2 have been used to estimate the 
precision likely to be associated with a measurement made 
under given conditions; these are shown in Tuble 3. Precision 
increased with the number of measurements when taken by 
different observers on different days. For example, in diseased 
subjects the 95 per cent confidence interval of a postocclusion 
reduction in ankle pressure was +28-6mmHg, and was 
+18-9 mmHg for the average of four measurements owing to 
each of two observers taking one measurement on one day and 
another on a different day. The precision of the postocclusion 
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Pre- minus postocclusion 
ankle systolic pressure 





Postocclusion 


ankle—brachial ratio 








> (+mmHg) (+ %) 

Arterial Arterial 
Normal disease Normal disease 
22-9 28-6 202 19-2 
202 26-4 17-7 18-1 
20-0 21-6 16-4 150 
18-5 20-2 14-9 143 
15-3 18-9 12:8 131 
31-9 26-9 25-2 181 
32-4 404 28-6 271 


reduction in pressure was slightly worse in diseased than normal 
subjects, but the precision of the ankle-brachial ratio was 
similar between the two groups. The confidence interval of the 
difference between two readings (Table 3) indicates the 
variability that can occur without a change in the subject’s 
clinical condition; or conversely, a difference between two 
clinical readings greater than that stated in the table indicates 
that the subject's clinical condition is likely to have changed. 


Discussion 

The principal finding of this study is the considerable variability 
of the measurements associated with the reactive hyperaemua 
test. The 95 per cent confidence limits of one measurement of the 
postocclusion ankle-brachial ratio was approximately 
+20 percent and for the pre- minus postocclusion ankle 
pressure was approximately +25mmHg. This variability 
cannot be attributed to the quality of the observers or to the 
research method. The four observers had intensive training and 
were considered to be as good, if not better, than experienced 
medical staff in taking the measurements. All the tests were 
carried out under standard conditions: the environment and 
tuming of the tests were strictly controlled. Use of the random 
zero sphygmomanometer decreased the risk of ‘cheating’ by the 
observers. Our results were comparable to those of Ouriel et 
al.\* who found that when one observer carried out reactive 
hyperaemia tests on ten patients with intermittent claudication 
on five occasions over 30 days, 95 per cent of ankle—brachial 
ratio measurements on one individual fell within + 29-4 per cent 
of the mean value. 
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The main sources of variation were not entirely consistent for 
normal and diseased subjects and for the two reactive 
hyperaemia measurements (Table 2). In general, variations 
between different times on the same day (between the first and 
second set of measurements) contributed little to the overall 
variability, whereas variations between different days had a 
more substantial effect. Likewise, there was considerable 
variability between repeat readings. The variability attributable 
to the observers occurred more predominantly among the 
diseased subjects. The relatively large subject x leg x observer 
variation, for example, suggests that some observers had more 
difficulty measuring one leg than another in some subjects. This 
presumably occurred more commonly in those with disease 
because of greater difficulty ın measuring arterial flow. 

Although the variability of pressure measurements 
associated with the reactive hyperaemia test was considerable, 
the variations were only slightly greater than those occurring for 
resting pressures. Among diseased subjects the 95 per cent 
confidence intervals for one measurement of the ankle~brachial 
ratio at rest was + 16-9 per cent and during reactive hyperaemia 
was +19-2 percent. Detailed analyses of the vamability in 
resting pressures are published elsewhere’*. Similar results have 
been obtained in other studies examining the variability of 
resting ankle systolic pressures'+’©?°. Furthermore, the 
variability 1s comparable to that for brachial systolic 
pressures?! 22 

In comparison with the measurements of ankle pressures 
after exercise, the variability of the reactive hyperaemia test may 
be marginally better because it was found ın one study!* that 
95 per cent of ankle-brachial ratios after exercise were within 
+31-2 per cent of the mean value, whereas the corresponding 
figures for the reactive hyperaemia test was + 29-4 per cent of 
the mean value. This slight difference 1s not surprising because in 
the exercise test additional variability may be induced by the 
subject adapting to the test and also by the difficulties in moving 
the subject from the exercise treadmill to the couch. 

What are the implications of these findings for clinical 
practice and research? The variability is such that care must be 
taken in the clinical mterpretation of one measurement, 
particularly if that measurement is in the borderline range 
between normality and abnormality. As noted in Table 3, 
precision can be improved if repeat measurements are taken on 
different days and by different observers In monitoring clinical 
progress in patients, it is equally important that a change in 
postocclision ankle-brachial ratios between measurements of 
say +15 per cent is not necessarily ascribed to a change in the 
patient’s clinical condition. Variability is reduced if the same 
observer sees the patient at each visit (Table 3). These comments 
also hold true for small clinical studies, but for many large scale 
epidemiological studies it is important that the variability 
within subjects from whatever cause is not sufficiently large to 
upset any variations between subjects. In the patients with 
vascular disease whom we examined, the variation between 
subjects (and legs) in postoccluston ankle~-brachial ratios was 
the largest source of variation, but the same did not hold true for 
differences in ankle pressures before and after occlusion (Table 2). 
Thus, in respect of variability, the ratio may well be a better 
measurement to use to pick up differences between subjects. 
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Endoscopic sclerotherapy in the 
treatment of gastric varices 


Of 309 patients with portal hypertension, gastric varices were found in48 
(16 per cent). While the majority (88 per cent) of the patients had 
gastric varices in association with oesophageal varices, 6 (12 per cent) 
patients had ‘isolated’ gastric varices. Gastric varices were seen 
significantly (P <0'01) more often with grade 4 than with grade 3 varices. 
In 11 (28 per cent) of the 40 patients who completed sclerotherapy for 
oesophageal varices, gastric varices disappeared concurrently on 
eradication of oesophageal varices or during the following 6 months. Of 
the initial five patients with gastric varices who received direct 
intravariceal injections, four rebled; this technique was therefore 
replaced by combination (paravariceal + intravariceal) gastric variceal 
sclerotherapy. Emergency combination sclerotherapy successfully 
controlled bleeding from gastric varices in six of the eight treated 
patients. Thirty-two patients entered a programme of elective 
combination gastric variceal sclerotherapy. Variceal obliteration was 
achieved in 12 cases (38 per cent) and reduction in size was noted in 
another 7 patients (22 per cent) after a minimum of four courses. There 
were 11 (23 per cent) deaths, 8 due to uncontrolled bleeding from gastric 
varices and 3 due to hepatic coma. The other complications of gastric 
variceal sclerotherapy were minor and included retrosternal pain, fever 
and dysphagia. It is concluded that gastric varices often coexist with 
large oesophageal varices. If they persist for 6 months after eradication 
of oesophageal varices, a combination of paravariceal and intravariceal 
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Hospital, New Delhi-110002, 


sclerotherapy should be attempted for their obliteration. 


India Keywords: Endoscopic sclerotherapy, gastric varices, portal hypertension 


Endoscopic sclerotherapy has become the treatment of choice 
for the obliteration of oesophageal varices‘ * and 1s also 
recommended for the control of active variceal bleeding*'®. 
Gastric varices’ are sometimes associated with oesophageal 
varices ın patients with portal hypertension. Although bleeding 
from gastric varices is less frequent, it is difficult to diagnose and 
control”? The role of endoscopic sclerotherapy in the 
treatment of gastric varices has not been adequately evaluated 
so far; furthermore, the fate of co-existing gastric varices after 
eradication of oesophageal varices is not clearly known. In this 
communication we present our experience of managing gastric 
varices with endoscopic sclerotherapy. 


Patients and methods 


Patients 


.Of the 309 patients who underwent sclerotherapy in our unit between 
February 1983 and November 1986, 48 were diagnosed as having gastric 
varices with or without accompanying oesophageal varices There were 
31 men and 17 women with a mean age of 35 2+3.d 174 years Gastric 
varices were attributable to cirrhosis of the hver in 24 patients, to non- 
cirrhotic portal fibrosis (NCPF) ın 14 and to extrahepatic portal vein 
obstruction ın 10 patients. Sıx patients had ‘1solated’ gastric varices, that 
1s, without any associated oesophageal varices Three of these six 
patients had extrahepatic portal vein obstruction, two had a block at 
the splenic hilum as demonstrated by splenoportovenography and one 
had thrombosis of the splenic vein secondary to chronic pancreatitis and 
pseudocyst of the pancreas Two other patients with ‘isolated’ gastric 
varices had cirrhosis of the liver and one patient had NCPF The 
severity of liver disease was graded on the basis of Child’s criteria. 31 
patients belonged to Child’s A, 8 to Child’s Band 9 to Child’s C class of 
liver disease. 





This work was presénted m part at the meeting of the International 
Association for the Study of the Liver at Caracus in 1986, and was 
published in the proceedings of the meeting 
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The diagnosis of gastric varices was made at endoscopy with the 
concurrence of two experienced endoscopists, when they found one or 
more distinct venous channels in the fundus and/or just below the 
gastro-oesophageal junction During active variceal bleeding, if there was 
doubt regarding the diagnosis, the patient was turned on to his mght side 
during endoscopy for proper evaluation of the fundus of the stomach In 
the initial three patients, selective angiography and splenoporto- 
venography were done to confirm the endoscopic diagnosis of gastric 
varices Oesophageal varices were graded from 1 to 4 (Reference 9) 
When gastric varices were seen in association with oesophageal varices 
1n patients undergoing sclerotherapy for the latter, the size and presence 
of gastric varices was recorded at each repeat sclerotherapy session 
After eradication of oesophageal varices, these patients were examined 
endoscopically at monthly intervals to look for any recurrence of 
oesophageal varices or change in the status of gastric varices 


Technique of gastric variceal sclerotherapy 


Sclerotherapy for gastric varices was started in August 1984 as an in- 
patient procedure using Olympus GIF Q, D3 or XP endoscopes, 
TEFLON® injector and absolute alcohol as a sclerosant, as described 
earlier for oesophageal variceal injection? !°'! Initially a modified 
indigenous TEFLON injector with a needle length of 0 5mm was used 
for placement in gastric varices Subsequently, commercially available 
(Olympus NM— 10L) TEFLON injectors were used Gastric variceal 
sclerotherapy was done either by a straight end-on technique (1e by 
keeping the endoscope straight) or by retroflexion (1e by retroverting 
the endoscope at the incisura angularis) for better visualization of the 
fundus The former technique was usually employed for gastric vances 
extending up to the cardia while the latter method was used for deep- 
seated fundal varices falling short of the gastro-oesophageal junction In 
the initial five patients with gastric varices, only intravascular injections 
were given All of the later patients received a combination of 
intravariceak and paravariceal injections The combination technique 
involved initial injections of 0 5-1 Oml absolute alcohol paravariceally 
at multiple sites raising blebs along the entire course of the gastric varix. 
On average, four imyections (range 2-9) were given paravariceally 
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Paravariceal >» @ 






Intravariceal ——--———}»> J 


oF 


Figure 1 Scheme of combination sclerotherapy First, paravariceal 
injections (@) are given 1-3 cm apart and then intravariceal injections (W) 
are placed on the side walls of the gastric varix 


Thereafter, the sclerosant was injected intravariceally mto the gastric 
varix Usually 1-3 injections were given intravariceally to each gastric 
varix. Attainment of an area of about 0:5—1 Ocm of ‘blanching’ around 
the injection site was constdered destrable for adequate sclerotherapy, as 
this criterion has been found to be useful in the sclerotherapy of 
oesophageal varices'®, The most prominent point of the gastric varix 
was avoided durmg intravariceal injection and an attempt was made to 
give the injection on the side wall of the gastric varix (Figure 1) The 
endoscope was withdrawn only after complete haemostasis had been 
achieved and air and secretions were sucked out of the stomach to 
decompress it The patients were kept on nil orally for 4h and were 
observed for the next week for‘any bleeding í 

Rebleeding was defined as any bleeding occurring from gastric 
varices before the next course of sclerotherapy. In the event of 
rebleeding, further sclerotherapy of gastric varices was attempted 
initially. If it failed, we resorted to balloon tamponade with only the 
gastric balloon inflated. 

Statistical analysis was done using Student's t test and x? test with 
Yates’ correction, if appropnate à 


Results 


Association with oesophageal varices 

Forty-two (88 per cent) patients with gastric varices had 
associated oesophageal varices, and six (12 per cent) patients 
had ‘isolated’ gastric varices. Gastric varices were seen 
significantly (P<0-01) more often with grade 4 (60 per cent) 
than with grade 3 (31 per cent) oesophageal varices. None of 
the patients with grade 1 and only four (10 per cent) patients 
with grade 2 oesophageal varices had associated gastric varices. 
The frequency of gastric varices in patients with different 
aetiologies of portal hypertension did not differ significantly, 
being 14 per cent in those with cirrhosis, 18 per cent in those 
with NCPF, and 20 per cent in those with extrahepatic 
obstruction. 


Course of gastric varices : 

Forty-two patients who had both oesophageal and gastric 
varices at the time of entry into the study, had undergone 
sclerotherapy only for oesophageal varices on either a 1- or 3- 
weekly schedule”!!! Two of these patients rebled from 
oesophageal varices after one and three courses of sclerotherapy 
respectively and succumbed (Figure 2). In 11 (28 per cent) of 
the 40 remaining patients, who were studied by monthly 
endoscopies, gastric varices disappeared or decreased either 
concurrently with the obliteration of oesophageal varices (in 7 
patients) or between 1 and 6 months of follow-up after 
oesophageal variceal eradication ın another 4 patients. Upper 
gastrointestinal bleeding occurred ın two patients during the 
follow-up period. In both the patients, bleeding occurred at 
home. Endoscopy done at admission did not reveal the site of 
bleeding There was no evidence of gastritis. 
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Gastric variceal sclerotherapy 


The indications for gastric variceal sclerotherapy were (1) 
bleeding from gastric varices; (2) persistence of gastric varices 
for 6 months or more after eradication of oesophageal varices; 
(3) recurrence as gastric varices after obliteration of oesophageal 
varices, and (4) presentation as bleeding from ‘tsolated’ gastric 
varices (Figures 2 and 3). 


Emergency sclerotherapy 

Gastric varices were considered to be the cause of upper 
gastrointestinal bleeding in eight patients (although 
identification of active bleeding from the gastric varices was 
possible on eight occasions in seven of these patients). The 
exact cause of bleeding was identified only on five occasions: in 
three instances the bleeding was seen to be from a hole or a tear 
on the gastric varix, and on two occasions it was from an ulcer 
attributable to earlier sclerotherapy. Bleeding was successfully 
controlled by combined intravariceal and paravariceal 
injections ın six of the eight episodes in six patients. In two 
patients with Child’s B and C cirrhosis respectively, bleeding 
continued despite sclerotherapy. Balloon tamponade and 
intravenous vasopressin infusion also failed and both patients 
succumbed. 


Elective sclerotherapy 


In the first five of our patients, only intravariceal sclerotherapy 
was attempted (Figure 3). Immediate or delayed rebleeding was 
seen in four of these patients. In two patients, one with NCPF 
having ‘isolated’ gastric varices and another with Child’s B 
cirrhosis, introduction of the needle into the gastric varix 
initiated immediate projectile and massive bleeding. The 
bleeding could only be controlled by balloon tamponade. In the 
other two cirrhotic patients with ‘isolated’ gastric varices, 
exsanguinating rebleeding occurred after 10 arid 44h 
respectively of successful imtravariceal injection of gastric 
varices and both patients succumbed 


Patlents with 
gastric varices at entry 
(n= 48) 


Isolated gastric varices Oesophageal + gastric varices 
(n=6) (n= 42) 


Sclerotherapy 
for oesophageal 
varices 


Operated On follow-up, Patients for 





(nm=1) no treatment gastric 
(n=1) variceal 
sclerotherapy 
(n=4) 
Oesophageal Death from 
varices bleeding 
obliterated oesophageal 
(n=40) varices 
(n=2) 
Gastric Gastric varices 
varices disappeared 
persisted within 6 months 
(n=29) (n=11) 
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Figure 2 Course of patients with gastric varices 
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Figure 3 Results of intravariceal and combination gastric variceal 
sclerotherapy 


Thirty-two patients underwent a combination of 
intravariceal and paravariceal sclerotherapy at 3-weekly 
intervals. Total obliteration of gastric varices was achieved in 12 
(G8 per cent) patients. In another seven (22 per cent) patients, an 
appreciable reduction in the size of the gastric varices was 
achieved, giving an overall response rate of 59 percent. A 
minimum of four courses of therapy were required for 
obliteration of gastric varices. In the 19 patients in whom varices 
were obliterated or reduced in size, the mean number of 
sclerotherapy sessions was 5-3 (+s.d. 2-1) and the amount of 
alcohol required for sclerotherapy was 31:3+11-8ml. At each 
; Session the mean number of intravariceal injections was 2:3 + 1-4 
and of paravariceal injections was 4-7 +3-7. 


Mortality 


Eleven (23 per cent) patients died, eight because of uncontrolled 
bleeding or rebleeding and three because of coma (Figures 2 and 
3). All of these patients had cirrhosis of the liver (Child’s A, 1 
patient; Child’s B, 5 patients; Child’s C, 5 patients). 


Complications 


Overall ‘rebleeding from gastric varices was seen in 12 
(36 per cent) patients. Rebleeding after emergency combination 
gastric variceal sclerotherapy was seen in two of the eight, and 
after elective sclerotherapy, in five of the thirty-two (16 per cent) 
patients. Other complications included: retrosternal pain 
(36 per cent), fever (28 per cent) and dysphagia (14 per cent). 
These complications were mild and transient (1-48 h). Ulcers 
over the gastric mucosa due to paravariceal injections were seen 
in 38 per cent of patients. No recurrence or increase in the size of 
oesophageal varices was seen during a follow-up of 9:7444 
months in the 19 patients who had achieved eradication or 
} reduction in the size of gastric varices. 
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Discussion 


There 1s limited information available on the exact incidence of 
gastric varices in portal hypertension patients’*, Detection of 
gastric varices in 48 (16 per cent) of our 309 patients indicates 
that they are not uncommon. In the only other report of about 
500 patients with portal hypertension and liver cirrhosis, Paquet 
has indicated that gastric varices are present in as many as 60-70 
per cent of cases*. The wide discrepancy between Paquet’s 
observations and our data could be due in part to the fact that in 
his series the criteria for the diagnosis of gastric varices were not 
well documented. Gastric varices are intramural and subserosal 
structures, and are generally located at the cardia and fundus of 
the stomach, appearing as thickened undulating folds. It is well 
known that they can be mistaken for tumours at endoscopy and 
barium studies'? and for pseudotumours at computed 
tomography'*:!5, The other possibility is that we might have 
recorded a lower incidence of gastric varices in our patients 
because they are drawn from a different patient population. 
However, this seems unlikely, since there was no significant 
difference in the incidence of gastric varices in patients with 
different aetiologies of portal hypertension. 

Gastric varices were seen in association with oesophageal 
varices in the majority (88 percent) of our cases and 
significantly more often in patients with large varices. Only six 
patients had ‘isolated’’ gastric varices. In a patient with 
unexplained recurrent upper gastrointestinal bleeding, only a 
high index of suspicion and special efforts at endoscopy may 
reveal that bleeding is coming from an ‘isolated’ gastric varix. 

There are no large follow-up studies available on patients 
with gastric varices. MacDougall et al.'6 have reported 
persistence of gastric varices after disappearance of oesophageal 
varices in two patients. On the contrary, Terblanche et al." 
have described disappearance of gastric varices after sclerosis of 
distal oesophageal veins. Our policy of waiting for 6 months 
after oesophageal variceal obliteration had both advantages 
and disadvantages. Of the 11 patients whose gastric varices 
disappeared within 6 months of our eradicating oesophageal 
varices (Figure 2), only four of the patients lost therr gastric 
varices during the follow-up period while in seven they 
disappeared at the same time as the oesophageal varices. On the 
other hand, five of the thirty-three patients ultrmately requiring 
gastric variceal sclerotherapy experienced bleeding from their 
gastric varices while in the 6-month observation period 
Probably the optimum period before starting gastric variceal 
sclerotherapy is less than 6 months after obliteration of 
oesophageal varices In any case, gastric varices should not be 
injected before oesophageal varices have been completely 
obliterated. 

The exact mechanism of disappearance of gastric varices in 
some of the patients after obliteration of oesophageal varices 1s 
not clear. Contrast venographic studies have shown that in 
about 14 per cent of patients, the sclerosant injected into the 
oesophageal varices flows in a caudal direction, towards the 
gastric veins'®. Recently, Terblanche and co-workers’? have 
shown that large oesophageal varices charactenistically arise 
from deep intrinsic veins of the oesophageal wall which 
communicate directly with gastric varices, It therefore seems 
possible that gastric varices are occluded in some patients by 
flow of the sclerosant from oesophageal to gastric varices. 

Bleeding from gastric varices is managed in some centres by 
balloon tamponade followed by devascularization®. There is 
little information available on the use of endoscopic 
sclerotherapy in their management!?**-8.?°, and our mitial 
experience of intravariceal sclerotherapy for the treatment of 
gastric varices was disappointing. Of the five patients in whom 
elective intravariceal sclerotherapy was attempted, significant 
rebleeding occurred in four and it was fatal ın two cases. After 
these poor results, we abandoned intravariceal sclerotherapy of 
gastric varices. On the other hand, our technique of combined 
paravariceal and intravariceal injection was successful in 
controlling active bleeding from gastric varices in sıx of the eight 
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patients in whom it was used. A minimum of four courses of 
sclerotherapy were found to be necessary for obliteration or 
achieving reduction in the size of gastric varices. As in the case of 
oesophageal varices*, it seems likely that further courses of 
sclerotherapy would lead to gastric variceal obliteration in a 
larger number of patients. In a small anecdotal experience, Stray 
et al! had reported success following gastric paravariceal 
injection in three patients. Long-term follow-up of their patients 
with repeated sclerotherapy is, however, not available. In 
another study by Yassin et al.??, obliteration of gastric variceal 
columns was achieved in six of the thirty-five (17 per cent) 
patients. The details of their patient population and technique 
are not available. 

Rebleeding was the major complication after gastric 
variceal sclerotherapy and was seen in 36 per cent of our injected 
patients. The incidence of rebleeding was significantly higher 
after direct intravariceal injection (four of five patients) as 
compared with elective combination therapy (five of thirty-two 
patients). It is possible that the practice of first ınjecting the 
paravariceal areas may produce local ischaemia, which may 
help to reduce the chance of immediate rebleeding. Paravariceal 
injections are also likely to be helpful by initiating a fibro- 
inflammatory response in the submucosa. A few technical points 
need to be stressed: paravariceal injections should always 
precede intravariceal injections; in intravariceal injection of 
gastric varices the needle should be inserted in the side wall and 
not the apex of the varix, and blanching after intravariceal 
injection should be achieved. The only disadvantage of 
combination sclerotherapy is the high incidence of ulceration 
. following paravariceal injection. These ulcers differ from 
oesophageal mucosal ulcers which are known to heal 
spontaneously in the majority of cases?*. Gastric ulcers were 
seen ın 38 per cent of patients and were identified as the cause of 
bleeding in two cases. In the study of Yassin et al.?* rebleeding 
following injection was also seen 1n 37 per cent of patients, and, 
ın the majority, it was from post-sclerotherapy ulcers or from 
non-variceal causes. Sucralfate, which has been shown to be 
promising in the healing of post-sclerotherapy oesophageal 
ulcers?*, may be of use ın the treatment of ulceration following 
gastric variceal sclerotherapy??. 
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Trial of sclerosing agents in 
patients with oesophageal varices 


Forty-five cirrhotic patients with oesophageal varices underwent 
endoscopic injection sclerotherapy in a prospective randomized trial 
carried out to compare two sclerosing agents (5 per cent ethanolamine 
oleate and 2 per cent sodium tetradecyl sulphate (STD)) with respect to 
safety, efficacy and complications. Twenty-three patients were allocated 
to the ethanolamine group and twenty-two to the STD group. The rate of 
control of acute bleeding was 100 per cent (6/6) in the ethanolamine 
group and 75 per cent (3/4) in the STD group. There was a significantly 
lower rate of postinjection bleeding after the over-tube was removed at the 
initial session of sclerotherapy when ethanolamine was injected 0/23 
versus 7/22, 32 per cent; P<0-01) and at the second session there was a 
significantly (P<0-01) higher rate of jet-like bleeding from injection 
sites in the STD group (6/21, 29 per cent) than in the ethanolamine group 
(0/22). The disappearance rate of red colour signs 1 week after the initial 
session of sclerotherapy in the ethanolamine group was 100 per cent and 
62 per cent in the STD group. Early oesophageal ulcers developed less 
frequently in the ethanolamine group (0 and 9 per cent) than in the STD 
group (24 per cent and 43 per cent both after the initial (P <0-05) and the 
second session of sclerotherapy (P<0-01)). Early bleeding from an 
oesophageal ulcer occurred only in the STD group (5/21, 24 per cent) 
before the third session of sclerotherapy (P<0-05). The rate of early 
mortality did not differ between the two groups. We conclude that 
ethanolamine seems to be safer and more efficacious than STD for 
sclerosing oesophageal varices. 

Keywords: Sclerotherapy, 5 per cent ethanolamine oleate, 2 per cent sodium tetradecyl sulphate 


Various methods and techniques for sclerosing oesophageal 
varices have been reported! The over-tube technique? seems 
to provide a rapid and safe method of endoscopic injection 
sclerotherapy, even in patients with massive bleeding To halt 
the acute variceal bleeding, various sclerosants'*:-” have been 
used for intra- or paravariceal injections. In the United States, 
sodium tetradecyl sulphate (STD) is widely used, the objective 
being to induce thrombosis of the variceal channels. 
Ethanolamine oleate is at present the most commonly used 
sclerosant in South Africa, Great Britain and Japan. 

The present prospective randomized trial was undertaken to 
compare the efficacy and related complications of the two 
sclerosing solutions, 5 per cent ethanolamine oleate and 
2 per cent STD, in repeated injection sclerotherapy. 


Patients and methods 


From October 1986 to F ebruary 1987, 45 cirrhotic Japanese with portal 
hypertension and oesophageal varices were treated in our clinics. On 
entermg the trial, the consent of each patient was obtained and 
classification was made according to a modification of Child’s grading 
system®. Twenty-three patients were randomly allocated to the 
ethanolamine group, using a system of randomized numbers, and 
twenty-two to the STD group. 

‘ Patients with ‘risky’ varices were given prophylactic injections, 
according to our published criteria? At approximately i-week intervals, 
sclerotherapy was repeated as described elsewhere*, until oesophageal 
varices were eradicated. The initial session of sclerotherapy was carried 
out using a newly designed transparent over-tube’® (a K-S tube, 
Olympus, Japan) which facilitates precise injection of sclerosant into the 
oesophageal varices, under a clear field of vision Subsequent injections 
were performed with the free-hand technique, using the GIF Q10 series 
panendoscope (Olympus, Japan). The sclerosant, 5 per cent 
ethanolamine (prepared in Kyushu University Hospital) or 2 per cent 
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STD (prepared in the National Nagoya Hospital), was injected directly 
into the varices in the early stage of sclerotherapy and later into the 
superficial layer of the oesophageal submucosa, so that superficial 
ulceration would develop in the lower oesophagus, this being the 
endpoint of sclerotherapy (see Discussion) Diazepam (5-10mg) and 
pentazocine (30mg) were given intravenously after topical anaesthesia 
with 4 per cent Xylocaine (Astra, UK), at all sclerotherapy sessions The 
same technique was used to inject sclerosant throughout the course of 
repeated sclerotherapy 

Volume of sclerosant uyected, number of sessions required for 
eradication of the varices, and frequency of bleeding during the course of 
sclerotherapy were recorded With respect to the assessment of 
complications and efficacy, particular attention was directed to 
postinjection bleeding, retrosternal pain requiring opiate analgesics, 
pyrexia (> 38°C), pleural effusion, oesophageal ulcer and stricture 
formation From two to four sessions of endoscopy were carried out at 
1-week intervals to confirm eradication of the varices Statistical 
analysis was made using the y? test and Student’s ¢ test 


Results 


Characteristics of the two groups 


The clinical characteristics of the two groups are shown in 
Table 1. The two groups were comparable with regard to age, 
sex and severity of liver disease. Six patients in the ethanolamine 
group and four in the STD group were treated with 
sclerotherapy on an emergency basis, and three and seven 
patients respectively were treated under elective conditions 
Prophylactic injections were given to 14 patients in the 
ethanolamine group and 11 in the STD group, as the endoscopic 
findings showed a significant msk of bleeding. There were 12 
patients with a hepatoma (5 in the ethanolamine, 7 in the STD 
group) and the lesion was not resectable for functional and/or 
anatomical reasons (poor liver function, huge or multiple 
hepatomas). 
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Table 1 Clinical characteristics of the two groups 








Sodium 
Ethanolamine __ tetradecy] sulphate 
Number of patients 23 22 
Age (mean, years) 576 553 
Sex (M/F) 18/5 17/5 
Liver disease 
Cirrhosis 23 21 
Chronic active hepatitis 0 en | 
Liver function (mean +s d.) 
Albumin (g/dl) 32406 33404 
Biirubin (mg/dl) 15413 1641-4 
ICG R15 (%) 36-1 412-2 33-04 16-3 
Child’s score 8118 79418 
Child’s classification 
A 5 4 
B 11 13 
C 7 5 
Size of varices (Reference 9) 
Huge (F3) 10 8 
Moderate (F2) 13 14 


ICG: Indocyanine green test (normal 0-10% ) 


Table 2 Endoscopic findings 1 week after the ininal session of repeated 
sclerotherapy 








Sodium 
Findings Ethanolamine tetradecyl sulphate P 
Red colour signs (+) 0/23 8/21 (38) <0-01 
Early ulcer 0/23 5/21 (24) <005 


Percentages in parentheses 


: Control of acute variceal bleeding and postinyection bleeding 
Acute bleeding was readily controlled with an accurate injection 
of 5 per cent ethanolamine via a K-S tube in all 6 patients and in 
3 of 4 patients injected with 2 per cent STD: the difference was 
not statistically significant. The one patient who had continuous 
bleeding from a ruptured site on the oesophageal varix died 12h 
later; the STD had been injected intravanceally. 

When the over-tube was removed after compressing the 
injection sites for 3 min, seven patients (32 per cent) in the STD 
group had continued bleeding and additional injections of 
2-3 ml of STD were given to arrest bleeding from the injection 
sites. There were no such cases in the ethanolamine group. Here 
the difference was significant (P<0-01). 


Endoscopic findings after the initial session of sclerotherapy 
Table 2 shows the endoscopic findings 1 week after injection. 
The oesophageal mucosa covering the varices where the 
sclerosants had been injected was thick and swollen 
(presumably the result of thrombosis and inflammation which 
resulted in the disappearance of red colour signs on the varices) 
in all the 23 patients in the ethanolamine group. In the STD 
group, the oesophageal varices were shown endoscopically to be 
patent with little inflammation and showed a considerable 
degree of red coloration in 8 of the 21 patients. In the 
ethanolamine group, there was a significantly higher rate 
(P <0-01) of disappearance of red coloration, compared with the 
rate in the STD group (100 per cent versus 62 per cent). 

In accordance with the endoscopic findings, jet-like bleeding 
from the injection sites at the second session of sclerotherapy 
was evident more frequently in the STD group (6/21, 
29 per cent) than in the ethanolamine group (0/22; P<0-01), 
excluding one patient in each group who died before the second 
session of sclerotherapy. Oesophageal ulcers were observed in 5 
of 21 patients in the STD group, but none m the ethanolamine 
group, 1 week after the initial session of sclerotherapy. The 
difference was statistically significant (P<0-05). 
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Mortality rates 

Three of the 45 patients died during the course of sclerotherapy. 
In the ethanolamine group, one patient died of liver failure 
10 days after the initial sclerotherapy to control acute variceal 
bleeding. In the STD group, there were two early deaths: one 
due to uncontrollable variceal bleeding and another due to liver 
failure after two sessions of sclerotherapy. One each in the 
ethanolamine and STD group died of liver failure and hepatoma 
4 months and 2 months respectively after the initial session of 
sclerotherapy. At the time of writing, 21 and 19 patients in the 
ethanolamine and STD groups, respectively, are alive without 
any episode of bleeding. 


Number of sclerotherapy sessions, period and volume of the 
sclerosants : 

The number of sclerotherapy sessions, period and volume of the 
sclerosants used during the course of sclerotherapy did not differ 
between the two groups (Table 3). At the late stage of 
sclerotherapy, any residual mucosa was obliterated with spread 
of the ethanolamine, whereas with STD the mucosa remained, 
despite the administration of a sufficient volume. The rate of 
attainment of superficial ulcer formation (our proposed 
endpoint) ın the lower oesophagus was higher (P<0-01) in the 
ethanolamine group (100 percent) than in the STD group 
(60 per cent). 


Complications in the two groups (Table 4) 

Early oesophageal ulcer developed less frequently in the 
ethanolamine group than in the STD group after both the initial 
session (P<0-05) and the second session of sclerotherapy 
(P<0-01). Early bleeding from an oesophageal ulcer occurred 
only in the STD group (5/21, 24 per cent) before the third session 
of sclerotherapy: here the difference was statistically significant 
(P<(05). One patient in whom the variceal bleeding had been 


Table 3 Number of sclerotherapy sessions, period, volume of the 
sclerosants (mean s.d.) and development of superficial ulcer in the lower 
oesophagus 


Sodium tetradecy] 








Ethanolamine sulphate 
Total number of sessions 100 91 
No, of sclerotherapy sessions 45411 4441-1 
(range) (3-7) 3-6) 
No. of weeks 4941-2 5014 
(range) 6-7) (3-8) 
Total volume (ml) 66:8 + 15-2 609+192 
(range) (45-105) (35-115) 
Mean volume (ml) 
Initial session 243439 23-6428 
Second session 17751 16-1429 
Third session 12032 11053 
Fourth session 104+38 78446 
Superficial ulceration 22/22 (100%) 12/20 (60%) 
*P<001 
Table 4 Complications of sclerotherapy 
Sodium 
tetradecyl 


Ethanolamine sulphate P 





Early bleeding 0/22 5/21 (24) <005 
Early ulcer (after two sessions) 2/22 (9) 9/21 (43) <001 
Pain 11/100 (11) 9/91 (10 ans. 
Pyrexia (> 38°C) 10/100 (10) 8/1 (9) ns. 
Stricture 3/22 (14) 2/21 (10) as. 
Pleural effusion 11/22 (50) 9/21 (43) ns. 


One patient in each group died and related data were not used 
Percentages in parentheses; n.s., not significant 
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halted with sclerotherapy had a. rebleeding episode from an 
‘oesophageal ulcer 6 days after the index bleed. Two Child’s C 
‘patients and one Child’s B patient had bleeding episodes 1, 2 
and 5 days after the second session of sclerotherapy. Another 
patient in Child’s C grade to whom prophylactic sclerotherapy 
had been given had a bleeding episode from an oesophageal 
ulcer at the time of the third session of sclerotherapy. These 
bleeding episodes were all controlled with an additional session 
of sclerotherapy, using STD. There were no major 
complications related to sclerotherapy (except for the above- 

entioned oesophageal ulcers) in either group. Stricture was 
observed endoscopically in three and two patients of the 

hanolamine and STD group, respectively. Dilatation was 
readily accomplished with two or three sessions of bougienage. 
No patient required thoracic drainage for the asymptomatic 
pleural effusion which was sometimes evident on the chest 
radiograph. 





Discussion 
In this prospective randomized study, half the patients were 


particular, red coloration was taken as an indication for 
prophylactic treatment?.!!. 

There are two major techniques of sclerotherapy for 
oesophageal varices—intravariceal injection to thrombose the 
varices! and eventually to prevent further bleeding, and 
submucosal injection? adjacent to the varices, resulting in 
submucosal oedema which is expected to halt acute bleeding 
while-subsequent fibrous thickening of the mucosa prevents late 
bleeding. With mtravariceal injection, precise injection of the 


. sclerosant into varices is essential for success. 


Fearon and Sass-Kortsak'? compared three ‘different 
sclerosants, including 5 per cent ethanolamine and STD, and 


` found that the latter was superior with regard to efficacy and 


complications. Ina prospective randomized trial’? we found 


at ethanolamine was superior to polidocanol as a sclerosant 
when injected intravariceally to control acute bleeding and to 
prevent recrea bleeding. 
Jensen'* ‚compared the sclerosing agents 5 percent 
ethanolamine, 5 per cent sodium morrhuate, 1-5 per cent STD 
and SQ percent dextrose, in a canine model with portal 
hypertension, and found that STD and ethanolamine were 
the most efficacious agents, although the former was associated 
with a 40 per cent incidence of ulceration, This high rate of 
ulceration after injection of STD was comparable with the rate 
of occurrence in our patients, in whom early oesophageal 
ulceration occurred in 24 per cent of the STD group at an early 
stage in repeated sclerotherapy. We injected a sufficient volume 
of STD into all variceal channels'in the lower oesophagus to 
completely thrombose the varices. The rate of occurrence of 
oesophageal bleeding during the course of repeated 
sclerotherapy was also comparable with data in other 
reports”, 
Our previous data’ suggested that destruction of the 
mucosa might be the endpoint of sclerotherapy when trying to 
prevent recurrence of varices. With this technique, the 
sclerosant is expected to thrombose the varices at an early stage 
and to obliterate the oesophageal mucosa at a later stage of 
ted sclerotherapy. This would destroy the oesophageal 
mucosa at areas where varices can recur in the long term. In the 
present series, the oesophageal mucosa was obliterated by 
repeated sclerotherapy in all patients in the ethanolamine 
group, but ın only 60 per cent in the STD group. Hence, there 
may be a recurrence of oesophageal varices’ after STD ee 
as{minute venous channels remain in the residual mucosa!® 
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At the late stage of repeated sclerotherapy, endoscopy 
showed that ethanolamine had spread in the submucosal tissue 
of the oesophagus after injection into any mucosa which 
remained visible after the thrombosed oesophageal varices had 
become neerotic. The STD remained limited to the area 
injected. Differences in the properties of the sclerosants may 
explain why superficial circumferential ulceration of the lower 
oesophagus developed less frequently in the STD group than in 
the ethanolamine group at the late stage of repeated 
sclerotherapy. 

In conclusion, we found ethanolamine to be superior to STD 
as a sclerosant when injected imtravariceally using the 
transparent over-tube technique. 
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Intramural haematoma of the alimentary tract has only been 
sporadically reported in the literature. A localized collection of 
blood which extravasates ınto subserosa, submucosa and 
interstitial tissues of the intestine is most commonly found in 
children after blunt trauma and is the cause of a variable degree 
of duodenal obstruction. Profound vomiting, which is a late 
clinical manifestation, supports a correct diagnosis confirmed 
by barium meal. The acute presentation of abdominal pain after 
recent abdominal blunt trauma 1s more difficult to diagnose. 
Associated serious injury to intra-abdominal organs requiring 
surgical intervention must be excluded. A conservative 
approach to the management of intramural haematoma has 
been suggested in many recent reports. 

This is a review of our experience in managing intramural 
haematoma of the alimentary tract during the last 8 years. 


Patients and methods 


The records of children, admitted to Chulalongkorn University 
Hospital between January 1978 and December 1986, with intramural 
haematoma of the alimentary tract were retrospectively reviewed. The 
clinical presentation, aetiology, clinical course and outcome of these 
patients are reported 


Results 


Thirteen children, seven boys and six girls had intramural 
haematoma of the alimentary tract diagnosed; their ages ranged 
from 2 to 14 years (mean 7:8 years). A history of trauma was 
obtained in 11 cases (85 per cent). In three cases, the nature of 
the injury was only realized after the diagnosis had been made. 
Seven patients fell against hard objects at play; two boys were 
physically abused. Intramural duodenal haematoma was a 
result of a coagulation defect due to a greenpit viper 
(haematotoxic) snake bite in one case. No specific cause was 
identified in the other patient (Table 1). 

Four children presented with abdominal pain and vomiting 
immediately or recently after trauma and physical examination 
revealed marked tenderness over the epigastric area without 
signs of peritonitis. Nasogastric aspiration revealed blood- 
stained gastric contents in one. Upper gastrointestinal contrast 
study, performed about 18-48h after admission when the 
patient’s condition was stable, was diagnostic in all and 
excluded bowel perforation. Ultrasonography was also used in 
five patients to exclude serious associated injures particularly of 
the pancreas. 

The other eight cases presented with severe vomiting three or 
more days after injury. Four were dehydrated on admission. 
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Thirteen children with intramural haematoma of the alimentary tract 
were treated in Chulalongkorn University Hospital during an 8-year 
period (1978—1986). A history of trauma was obtained in 11 cases, 1 case 
presented as a result of a coagulation defect secondary to a haematotoxic 
snake bite and no causative factor was apparent in J patient. Profound 
vomiting with abdominal pain is the typical presentation. Upper 
gastrointestinal contrast study is usually characteristic and diagnostic. 
Conservative treatment was successful in 12 of the cases with no 
morbidity and mortality. 

Keywords: Intramural haematoma, duodenal haematoma, duodenal injury, duodenal 


Mild epigastric tenderness alone was detected. Plain abdominal 
X-ray and barium meal supported the clinical diagnosis of 
intramural haematoma. 

One case (patient number 1) presented with vomiting and 
abdominal pain without definite history of trauma. 
Conservative treatment was initiated, but his abdominal pain 
became worse and laparotomy was required for diagnosis. 

Laboratory data (Table 2) show that the haematocrit and 
white blood cell count were normal at the time of admission in 
all cases. The serum amylase was elevated in four cases with 
associated pancreatic injuries shown by ultrasonography. 

Plain abdominal radiograph was unremarkable in the 
children who presented at an early stage but suggested duodenal 
obstruction in the delayed presentation group. A 
gastrointestinal contrast study, performed in the last 12 cases, 
was characteristic and diagnostic of intramural haematoma. 
Associated injuries are presentéd in Table 3. 

Twelve patients (92 per cent) were successfully treated 
without operation, even those with associated pancreatic 
mjuries. All the patients recovered and the pancreatic injuries 
resolved spontaneously. Only one case which is the first case of 
this report had undergone laparotomy for suspected peritonutis. 
Evacuation of a duodenal haematoma was performed and 
postoperative recovery was uneventful. 


Discussion 

Intramural haematoma of the alimentary tract of differing 
aetiology occurs mainly in children. Blunt abdominal non- 
accidental injury is the most common cause in all reports to 
date'*. The more frequent but less severe trauma, the weakness 
of abdominal wall musculature and the splayed costal margin in 
children may account for this. Intramural haematoma as a 
result of child abuse is now increasing*®. It may present 
spontaneously in haemophiliac patients, patients with 
coagulation defect from anticoagulant therapy, blood 
dyscrasias, aplastic anaemia and haematotoxic snake bite? ™®. 
This condition has also been reported after endoscopic 


. intestinal biopsy®. Shearing force causes bleeding from small 
' vessels which extravasate into muscularis, subserosal or 


submucosal layers!®!!. A small haematoma may absorb fluid 
as the haemoglobin breaks down or may increase ın size to be 
sufficiently large to obliterate the lumen, hence the delayed 
presentation of intestinal obstruction?.The common bile duct 
may even become obstructed!?. 

Laboratory tests are introduced but they are usually 
unhelpful. In most reports, the amount of blood loss is small 
with no significant change in haemoglobin level and the white 
blood cell count is not elevated. A few cases of intramural 
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Table 1 Clinical data of patients with intramural haematoma of the duodenum 





Interval Interval 
between between 
trauma trauma 
Case Age and and 
no. Sex (years) Aetiology (type of injury) Symptoms symptoms admission 
1 M 9 Unknown Vomiting, ? 4 days 
abdominal pain 0?) 
2 M 7 Pedestrian, hit by a car Abdominal pain, | day 2 days 
vomiting 
3 F 8 Fell against bicycle Vomiting 1 day 4 days 
handle bar 
4 M 6 Battered by baby-sitter Haematemesis, 9h 12h 
abdominal pain 
5 M 6 Battered by stepfather Vomiting i 3 days 
(?) 
6 F 13 Fell on gymnastic bar* Vomiting 2 days 7 days 
7 F 2 Fell against floor* Vomiting 2 days 5 days 
g M 5 Fell from house (4 m Vomiting, 6h 18h 
high) abdominal pain 
9 F 12 Fell against bicycle Vomiting 2 days 4 days 
handle bar 
10 M M Coagulation defect Vomiting ? Y 
caused by greenpit viper 
bite 
H M 6 Fell against bicycle Vomiting 1 day 3 days 
handle bar 
12 F 9 Fell from seesaw Abdominal pain, l day 2 days 
vomiting 
13 F 4 Fell against chair Abdominal pain, 1 day 3 days 
vomiting 


Non-surgical 
clinical diagnosis 


Haemorrhagic fever 


Blunt abdominal 
trauma 
Gut obstruction 


Abdominal trauma 
IHD suspected 
Vomiting caused? 
Typhoid fever 
High gut 
obstruction 
Pancreatic injury 


Acute gastro-enteritis 


IHD 


Acute gastro-enteritis 
IHD with pancreatic 
injury 

Abdominal pain 





* History of trauma was obtained from retrospective interview; IHD, intramural haematoma of the duodenum 


Table 2 Laboratory data and investigations 





Clinical diagnosis 
by surgeon 


Peritonit s caused 
Abdominal trauma 
Gut obstruction 
THD 

Chat obstruction 


IHD 
IHD 


Pancreatic injury 
IHD 


IHD 


IHD 
IHD with paiwreatie 


iyers 
IHD 





Case Haematocrit Serum amylase* 
no. (8%) White cell count {units/1} Other data* Plain abdominal X-ray 
1 44 8400 (N77, - Unremarkable 
band 6) 
2 40 10000 (N82, L18) -= — Paralytic ileus 
3 38 15300 (N94, L6) 112-3 (88-245) Lipase 215 (0-5-1-5) Partial high gut 
obstruction 
4 33 14150 (N92, L8) 300 (45~200} _ Duodenal obstruction, 
no air in distal bowel 
5 36 9800 (N80, L20) 1123 {45-200} US: swelling pancreas Unremarkable 
6 38 6 200 (N60, L40) 136 (45-200) — Partial high gut 
obstruction 
7 36 3350 (N60, L40) 200 (140-390) — leus of upper abdomen 
8 35 14750 (N83, LI7) 1633 (140-390) US: pancreatic Dilated stomach, 
pseudocyst duodenum, soft tissue 
density LUQ 
9 40 11 200 (N85, LIS) 174 (140-390) _ Duodenal obstruction 
10 32 6600 (N79, L21) — Prolonged prothrombin Duodenal obstruction 
bleeding time 
il 39 17300 (N84, L16) 1032 (140-390) Lipase 5-81 (0-5~1:5) Dilated stomach, no air 
US: haematoma, in distal bowel 
pancreatic head 
12 38 21 100 (N91, L9) 2650 (140-390) Urine amylase 35 157, Partial high gut 
US: swelling pancreas obstruction 
13 39 18 300 (N84, L16) 105 (140-390) Dilated stomach, no air 


in distal bowel 


Upper gastrointestinal 
study 


THD, partial obstruction 
THD, partial obstraction 





THD, complete obstruction 


IHD, oedema duodenum 
IHD, thumb prist defect 


IHD, partial obstruction 
THD, partial obstrection 


THD, nearly complete 
obstruction 

IHD, nearly complete 
obstruction 

THD, complete obstruction 


IHD 


IHD, complete obstruction 





* Normal values in parentheses; IHD, intramural haematoma of the duodenum; US, ultrasonography; LUQ, left upper quadrant 


haematoma have a mildly elevated serum amylase level. High 
serum amylase indicates associated pancreatic injury®'°'?. 
Upper gastrointestinal contrast study is mandatory, usually 
characteristic and diagnostic. It may show complete obstruction 
with tapering indicating an intramural mass (Figure/). Felson 
and Levin'* described the striking characteristic ‘coil-spring’ 
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pattern (Figure 2) due to collection of blood in the mucosal 
folds. Wiot et al.” termed the appearance of thickening of 
mucosal folds due to intramural haematoma collection ae 4 
picket fence or stacked coins (Figure 3). The stomach may be 
displaced forward and upward if there is pancreatic haematoma 
or pseudocyst. Contrast study is useful to exclude bowel 
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Table 3 Clinical course and management 





Definitive NPO 
Case diagnosis period 
no. by: Location of haematoma Associated injuries Treatment (days) Results 
I Laparotomy 2nd, 3rd parts of Haematoma in transverse Laparotomy, 4 Recovery 
duodenum colon, mesocolon, evacuation of 
mesentery blood 
2 UGI study 3rd part of duodenum Conservative 4 Recovery 
3 UGI study 3rd part of duodenum Conservative 4 Recovery 
4 UGI study 2nd, 3rd parts of Conservative 9 Discharge 15 days after admission 
duodenum re-admitted for vomiting | day later. 
UGI: no obstruction but delayed 
barium passage 
5 UGI study 2nd, 3rd parts of Pancreas (pseudocyst) Conservative 5 Recovery. US follow-up: resolution 
duodenum of cyst 
6 UGI study 3rd part of duodenum, Conservative 3 Recovery 
jejunum 
7 UGI study 3rd. 4th parts of Conservative 8 Recovery 
duodenum, proximal 
jejunum 
8 UGI study 2nd, 3rd parts of Pancreas (pancreatitis, Conservative 7 Recovery, US follow-up: resolution 
duodenum pseudocyst) of cyst 
9 UGI study 2nd part of duodenum Conservative 6 Recovery 
10 UGI study 2nd part of duodenum Conservative 7 Recovery 
11 UGI study Ist, 2nd parts of duodenum Pancreas (haematoma Conservative 12 Recovery: haematoma resolution 
2x 4cm at pancreatic 
head) 
12 UGI study 2nd, 3rd parts of Pancreas (traumatic Conservative 8 Recovery 
duodenum pancreatitis) 
13 UGI study 2nd, 3rd parts of Conservative 5 Recovery 
duodenum 








UGI, upper gastrointestinal: NPO, nil per mouth; US, ultrasonography 





Figure 1 Contrast study showing tapering of the second part of the 
duodenum with nearly complete obstruction caused by the intramural 
mass. S, stomach; D, duodenum 


perforation. Larger haematomata may be detected by 
ultrasonography which also may identify associated pancreatic 
injury. 

Some authors have suggested that surgery is necessary to 
exclude duodenal perforation which carries a high morbidity 
and mortality. Early intervention may also shorten hospital 
stayt!516, Evacuation of blood clot with or without 
gastroenterostomy has also been advocated. Altner'’ and 
Mathewson'* stated that haematoma may produce a cicatrizing 
inflammatory reaction capable of permanently deforming the 


intestine or scarring the intestinal wall. Many recent 
3.$.6,19-22 





reports suggest that conservative management is 

appropriate in most cases and no complications are 

encountered. Our experience in managing these cases supports Figure 2 Contrast study showing the characteristic ‘coil spring’ sign 
this opinion. (arrow). S. stomach; D, duodenum 
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Figure 3 The contrast medium outlined the thickened duodenal mucosa 
due to intramural blood collection, the ‘picket fence’ appearance (arrow) 
S, stomach; D, duodenum 


Laparotomy is recommended only in patients in whom there 
is a high suspicion of intestinal perforation. Altner'’ suggested 
that surgery should be undertaken, if conservative treatment is 
not effective, within a reasonable length of time before a 
complete organization of haematoma occurs. Nevertheless most 
reports confirm that conservative treatment is satisfactory 
despite prolonged decompression. 
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Twenty per cent of perforated peptic ulcers are confined to the 
stomach'**, Gastric perforation still carries a high mortality 
despite improvement in surgical treatment and intensive care. 
The aim of the present study was to evaluate the outcome of 
patients admitted with gastric perforation of peptic ulcer disease 
with regard to age, complications and operative treatment. 


Patients and methods 


The report comprises 297 patients from seven departments of 
gastrointestinal surgery in Denmark operated on for perforated benign 
gastric ulcer during the 10-year period 1975 to 1984. The study included 
all patients with perforated ulcer proximal to the pyloric ring. 
Perforations were classified as prepyloric if located within 3cm of the 
pyloric ring; others were regarded as gastric. Cancer was excluded by 
biopsy. 

Medical records were studied and patients were placed in three 
groups according to the type of operation: the three types of operation 
were simple closure, simple closure and vagotomy, and gastric resection. 
The mortality rate was calculated as death within 30 days of surgery. 

All live patients were contacted for follow-up | to 11 years (mean 48 
years) after operation, 

The 7* test with Yates’ correction was used for statistical analysis 
and P-values <0-05 were considered significant. 


Results 


There were 139 men and 158 women (mean age 64-2 years, range 
17-92 years). One hundred and fifty-five patients (52 per cent) 
had concurrent diseases making them more susceptible to 
postoperative complications and a higher mortality (Table /). 
There was no history of peptic symptoms before perforation in 
185 cases (62 per cent). 

In 87 patients (29 per cent) the diagnosis of perforated ulcer 
was not considered at admission, the most frequent alternative 
diagnosis being intestinal obstruction (12 patients), appendicitis 
(6 patients), cholecystitis (7 patients) and no certain diagnosis 
(62 patients). Misdiagnosis, however, did not delay surgery. 
Ninety-one patients (31 per cent) had had perforation for > 24h 
before surgery. 

The locations of perforations are listed in Table 2. Gastric 
perforations were more frequent in women (P<0-001) and 
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Perforated gastric ulcer 


A retrospective study is presented of 297 patients operated upon for 
perforated benign gastric ulcer in Denmark from 1975 to 1984. 
Male: female ratio was 0-9:1, mean age 64:2 years. The numbers of 
gastric and prepyloric perforations were almost equal (156:141), but 
gastric perforations were more frequent in elderly women and prepyloric 
perforations in younger men. Simple closure was performed in 83 per cent 
of the patients, gastric resection in 14 per cent and simple closure and 
vagotomy in 3 per cent. The postoperative mortality rate was 21 per cent 
and was related to the high proportion of elderly patients with concurrent 
diseases and delayed treatment. 


Keywords: Perforated peptic ulcer, gastric ulcer, mortality, treatment 


prepyloric perforations in men (P < 0-001). Furthermore, gastric 
perforations were more common in patients 270 years 
(P<0-05) and prepyloric perforations in patients <50 years 
(P<0-01). 


Operation 


Two hundred and forty-six patients (83 per cent, mean age 65-7 
years) had simple closure and ten patients (3 per cent, mean age 
63-6 years) simple closure and vagotomy. Gastric resection was 
performed in 41 patients (14 per cent, mean age 69-1 years). 
There were 221 postoperative complications in 161 patients 
(Table 3). 


Table 1 Number of patients in the three surgical groups with pre- 
operative concurrent diseases 





Main concurrent Simple closure Simple closure Resection 
problem (n= 246) (n= 10) (n= 41) 
Cardiovascular 47 (12) 0 4 (4) 
Respiratory 28 (6) 0 3 (2) 
Diabetes mellitus 9 (4) 0 2 (0) 
Malignancy 22 (13) 0 4 (0) 
Multiple Il (4) 0 4 (0) 
Other 20 (4) 0 11) 
Total 137 (43) 0 18 (7) 





Figures in parentheses refer to the number of deaths 


Table 2 Location of perforations in relation to patient age and sex 





< 50 years 50-69 years 270 years 
Location Male Female Male Female Male Female Total 
Cardia o i i 4 3 l 10 
Gastric 9 11 18 36 25 47 146 
Prepyloric 24 13 34 20 26 24 14] 
Total 33 25 §3 60 54 72 297 
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Table 3 Postoperative complications after surgery for perforated gastric 
ulcer (161 patients) 





Simple closure 


Simple closure and vagotomy Resection 
Complication (n= 246) (n= 10) (n= 41) 
Reperforation 2 0 0 
Ulcer bleeding 7 (2) 1 1 
Septicaemia 21 (14) i § (3) 
Wound infection 4] 2 10 
Cardiovascular 59 (31) i 6 (6) 
Respiratory 4 2) 2 B (1) 
Renal failure 8 (4) 0 0 
Total 179 (53) 7 35 (10) 





Figures in parentheses refer to the number of deaths 


Mortality 

The overall operative mortality rate was 21 per cent including 
33 men and 30 women (mean age 72:6 years, range 45-93 years). 
Twenty-seven (43 per cent) of the fatalities had symptoms of 
perforation for > 24h before operation and those patients with 
prolonged delay had significantly higher mortality (P<0-05). A 
higher mortality rate was also found among patients > 70 years 
(42 patients versus 21, P<0-001) as well as in patients with 
concurrent diseases (50 patients versus 13, P< 0-001). Although 
the mortality rate was higher among patients who underwent 
resection, this difference was not statistically significant. The 
main causes of death are listed in Table 3. 


Follow-up 

Of 234 patients who left hospital, information was obtainable in 
170 (73 per cent). Seventy-two patients had died from causes 
unrelated to their ulcer disease. Forty-four patients treated with 
simple closure and simple closure and vagotomy were 
asymptomatic. Four had died from reperforation and three 
from haematemesis. Thirty-two had recurrent symptoms and 
ten of these patients had undergone reoperation. Among 
patients undergoing gastric resection, five had no symptoms, 
two had died from reperforation and bleeding ulcer respectively 
and eight had recurrent discomfort but only one had come to 
reoperation. 


Discussion 


Throughout this century there has been a steady change in age 
and sex distribution of patients with perforated peptic ulcer of 
the stomach. The former preponderance in males has been 
almost equalized and average age has increased in both sexes? 5, 
Our study confirms that patients with perforated gastric ulcers 
are often elderly and that the location of perforation is 
influenced by age and sex. Gastric ulcer perforation occurred 
predominantly in the elderly female patient whereas prepyloric 
ulcer perforation was more common in the younger male than in 
female and elderly male patients. 

The surgical treatment of perforated peptic ulcer is still a 
matter of debate. Since Graham® published his method of 
simple closure with an omental patch, this has been adopted as a 
safe procedure, especially when dealing with poor risk patients 
where more major surgery is unwarranted during the acute 
phase’. However, complications such as reperforation and 
postoperative ulcer bleeding, the risk of missing a gastric 
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carcinoma and the fact that no definitive treatment of the pe 
disease was undertaken have made others advocate pa 
gastrectomy'®''. Collier and Pain? claimed that gastric 
resection is an unnecessarily extensive procedure as many 
patients remained without symptoms after simple closure. It has 
been suggested that gastric resection should be reserved for 
those patients with long-standing peptic ulcer disease which has 
not responded to H,-receptor antagonists. 

In our series simple closure with biopsy was the commonest 
treatment. This may partly reflect the high number of poor risk 
patients and the fact that 62 per cent had no history of peptic 
disease before perforation. In view of the high frequency of 
pre-operative concurrent diseases. the number of postoperative 
complications are comparable to other reports’! ' 1". 

The recorded mortality rates from perforated gastric uleer 
differ considerably®'°'?. We found age, pre-operative 
condition of the patients and delay in surgery to be primary 
determinants of survival. Almost one-third of the patients was 
misdiagnosed, but the delay in surgery was related to late 
admission rather than uncertain or erroneous diagnosis at time 
of operation. The choice of surgical procedure did not seem to 
influence the outcome. 

The high mean age at operation reduced the number of 
patients available for personal contact at follow-up. Among 76 
survivors treated with an omental paich 44 (58 per cent) were 
asymptomatic. This is a better result than usually 
reported®:!°'?, but may be explained by the short observation 
time. 

We recognize that it is difficult to compare complications 
and mortality in a study where patients are not matched The 
outcome, however, makes us recommend biopsy and simple 
closure for benign perforated gastric ulcer when technically 
feasible. Gastric resection should be reserved for patients with 
chronic ulcers resistant to medical treatment. 
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Value of endoscopic surveillance in 


the detection of neoplastic change 
in Barrett’s oesophagus 


Fifty-six patients with Barretts oesophagus diagnosed between 1977 and 
1986 were prospectively studied by 6-monthly endoscopic surveillance 
and biopsy. During follow-up to-date, four patients have developed high- 
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oesophagus. 


It is generally accepted that Barrett’s columnar epithelial-lined 
oesophagus? is the result of severe, prolonged gastro- 
oesophageal reflux’, and that it carries a risk of 
adenocarcinomatous change’. Widely differing estimates of the 
magnitude of this risk have been made, and this may, in part, be 
because of some having been based on prevalence* rather than 
incidence data. Prevalence studies include patients presenting 
with adenocarcinoma, and have been criticized for tending to 
exaggerate the risk of malignancy’. 

Epithelial dysplasia frequently accompanies invasive 
adenocarcinoma and is regarded as a precursor of 
adenocarcinoma®. Additional evidence to support this close 
association is the recent demonstration of aneuploidy in 
dysplasia and adenocarcinoma associated with Barrett's 
oesophagus’. However, the significance of dysplasia in terms of 
clinical management is still uncertain as the rate of progression 
to malignancy is not clear. 

To help clarify these problems we report the findings of a 
10-year prospective endoscopic survey involving 56 patients 
with Barrett’s oesophagus. 


Patients and methods 


Between 1977 and 1986, 56 consecutive patients with a diagnosis of 
Barrett’s columnar epithelial-lined oesophagus were entered into a 
follow-up programme of endoscopic surveillance with multiple biopsies 
approximately twice yearly. Those in whom a carcinoma was present at 
first examination were excluded from the study. The diagnosis was made 
when the columnar mucosa extended circumferentially up the oesophagus 
for 5cm or more from the oesophagogastric junction which was defined 
endoscopically. At each examination the level of the squamocolumnar 
junction was measured from the incisor teeth, and the presence of hiatus 
hernia, oesophagitis, oesophageal ulcer or stricture was noted. In 
addition, up to six random biopsies were taken from the columnar-lined 
oesophagus using endoscopic biopsy forceps (Olympus FB 13K). 

Biopsies from the 56 patients were examined by one histopathologist 
(P.D.J.): the origin of each biopsy was known, and earlier and 
subsequent biopsies were available for comparison. No attempt was 
made to assess observer error, Specimens were fixed in neutral buffered 
formalin, routinely processed to paraffin, and multiple sections from 
each block were stained using haematoxylin and eosin, Alcian Blue pH 
25/periodic acid Schiff. and high iron diamine/Alcian Blue pH 2-5. 
Each biopsy was examined for the histological type of epithelium 
present®, the presence and type of intestinal metaplasia’, for 
sulphomucin secretion, and for dysplasia or carcinoma. 

A system for grading dysplasia in inflammatory bowel disease has 
been proposed'® and this has been applied to Barrett's 


oesophagus**-'', The nomenclature used in the classification of the 
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grade dysplasia and three have adenocarcinoma of the oesophagus. Two 
of the adenocarcinomas were preceded by progressively severe dysplastic 
changes but in the third no dysplasia had been previously detected. The 
incidence of adenocarcinoma was I per 56 patient-years of follow-up. 
Changes in symptomatology or gross endoscopic appearances were 
usually absent, even after adenocarcinoma had developed, indicating that 
biopsy is essential for early diagnosis. The high risk of malignant change 
makes endoscopic surveillance advisable in all patients with Barrett’s 


Keywords: Barrett's oesophagus, carcinoma of the oesophagus, gastro-oesophageal reflux, 
endoscopic surveillance 


epithelial changes is shown in Table 1. Dysplasia is defined as an 
unequivocal neoplastic alteration in the columnar mucosa which is 
distinguishable from reactive or regenerative abnormalities'®. When a 
definite distinction is not possible, the changes are categorized as 
indefinite for dysplasia. Dysplasia is characterized by pleomorphism 
and hyperchromatism of nuclei with loss of nuclear polarity. In high- 
grade dysplasia there are pronounced nuclear changes: loss of normal 
basal polarity of the nuclei with marked pseudostratification. The 
interpretation of dysplastic changes is, at present, subjective but 
comparative studies have shown that an experienced pathologist can 
distinguish high-grade dysplasia from other lesions'?:!+, 


Results 


Of the 56 patients studied, 31 were men, and the mean age at 
diagnosis was 62 years (range 23-84). The mean follow-up 
period was 35 months (range 6-108 months); four patients, all 
women, died during follow-up from unrelated causes. The chief 
presenting symptoms were heartburn, acid reflux and dysphagia 
(Table 2). Alcohol and tobacco consumption were no greater 
than in a contro! group of patients attending the fracture clinic 
(Table 3). At endoscopy, 47 (84 per cent) had histologically 
confirmed oesophagitis in the squamous-lined oesophagus, 46 
(82 per cent) had a hiatus hernia, 29 (52 per cent) had chronic 
peptic ulcer in the columnar-lined segment, and 23 (41 per cent) 


Table 1 Classification of dysplasia in Barrett's epithelium 





Negative for dysplasia 


Indefinite for dysplasia 
Probably negative 
Unknown significance 
Probably positive 

Positive for dysplasia 
Low grade 
High grade 





Table 2 Clinical features in 56 patients with Barrett's oesophagus 








Symptoms Number of patients vn 
Heartburn 39 70 
Dysphagia 34 55 
Acid reflux 29 52 
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chad a benign peptic stricture. All patients received long-term 
treatment with H,-receptor blocking drugs after diagnosis; 
© treatment with H,-antagonists was variable before diagnosis. 
_ During the follow-up period, the columnar mucosa in 11 
_ © patients (20 per cent) progressed up the oesophagus by as much 
sas 6cm (Figure 1) in spite of continuing H,-receptor blocker 
therapy. In no patient did regression of the columnar lining 
“occur, nor has the squamocolumnar junction regressed in the 
four patients who had a surgical antireflux procedure. 

The mucosal type present in 162 biopsies of benign columnar 
epithelium is shown in Table 4. A mixture of junctional (cardiac) 
and specialized (intestinal) epithelium was found in 40 patients, 


Table 3 Social habits of patients with Barrett's oesophagus and an age 
and sex matched group of patients attending the fracture clinic 


Barrett’s oesophagus Control patients 


(n= 40) (n= 40) 

Non-smokers 24 26 
Smokers 

Pipe/cigar 2 0 

<10 cigarettes/day 7 10 

> 10 cigarettes/day 7 4 
Non-drinkers 19 17 
Median weekly alcohol 40 (0-120) 60 (0-234) 

intake (g) 





Interquartile range is given in parentheses 


Upward migration of 
squamocolumnar junction (cm) 





1 2 3 4 5 6 7 8 9 


Follow-up (years) 
Figure} Upward progression of the squamocolwnnar epithelial junction 
as measured from the incisor teeth at endoscopy. @, Patients without 
dysplasia; ®, patients with dysplasia; @ , patients with severe dysplasia: 
©, patients with adenocarcinoma 


PATHOLOGY 





Invasive 
adenocarcinoma 


Dysplasia positive 
high grade 


Dysplasia positive 
low grade 


Dysplasia indefinite 
probably positive 


Dysplasia indefinite 
probably negative 


Barrett's mucosa Be? 


with junctional or specialized mucosa occurring alone mmost ol 
the remainder. Specialized mucosa alone or with another type 
was found in 105 (65 per cent) biopsies. and sulphomucit 
secretion was present in 94, Intestinal metaplasia and 
sulphomucin secretion were both present in at least | biopsy 
from 43 (78 per cent) of the 55 patients studied. 

Dysplasia classified as indefinite probably negative was 
present in eight biopsies from four patients, but in two this was 
absent in later biopsies. In four patients (all men) severe 
dysplasia occurred during the study period: specialized 
epithelium with sulphomucin secretion had been found. on 
earlier biopsies in each patient. Adenocarcinoma subsequently 
developed in two of these after intervals of 1] and 14 months 
respectively (Figure 2). Adenocarcinoma developed in a third 
patient in whom previous biopsies had not shown any dysplasia. 
Progression of the gastric epithelium up the oesophagus was fot 
associated with an increased risk of malignant change: only | of 
the 11 patients developed an invasive adenocarcinoma 
(95 per cent confidence limits 0-5) compared with 2 of 45 
(95 per cent confidence limits 0-7) (z=0-13; Pena * 
Figure 1). There was no change in the symptoms of those 
patients who developed neoplastic change and, from gross 
endoscopic appearances, carcinoma was identified in only one 
of the three cases in which malignancy was demonstrated 
histologically, the other two cases being picked up on random 
biopsy. 

Seven patients have had surgical treatment: four 
uncomplicated cases, with no dysplasia, had am antireflux 
procedure; and three patients had an ivor-Lewi 
oesophagectomy, two with carcinoma and one with s 
dysplasia. All are currently alive and weil. 

One of our patients who developed adenocarcinoma, because 
of infirmity and co-existent carcinoma of the prostate, has Aad 











Table 4 Histological type of epithelium in 162 biopsies from 35 patients 
with Barrett’s oesophagus 





Number of blapsies 





One type of mucosa only 


Junctional (J) 49 (30) 
Fundal (F) 4 
Specialized (intestinal) (5) Bay 
More than one type 
J+F 4 
J+S 80 (49) 
J+F4+58 I 
S+F i 





Values in parentheses are percentages 


parr tn o tt 








Follow-up (years) 
Figure 2 Procession of pathological changes during follow-up in five patients with severe dysplasia and/or adenocarcinoma 
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no specific treatment. However, he has now survived 3 years 
since the initial diagnosis of malignancy and currently has only 
mild dysphagia with no weight loss. This highlights a problem in 
these patients in that the rate of progression of malignant 
change may be slow and exceed the life expectancy of elderly 
patients. 


Discussion 


The marked heterogeneity of the mucosa in Barrett's 
oesophagus is well recognized’ !'!°, and our findings 
correspond with those in a recently reported series from this 
country’”. A mixture of junctional and specialized epithelium is 
the commonest mucosal type, found in nearly half of our 
mucosal biopsies. A single mucosal type of either junctional or 
specialized epithelium was present in most of the remaining 
biopsies, with other mucosal types occurring infrequently. 

Intestinal metaplasia, mucin histochemistry, and the risk of 
the subsequent development of gastric carcinoma have been 
reviewed’, The mucin histochemistry of Barrett's mucosa has 
been studied®:'”?°, and these reports show that incomplete 
intestinal metaplasia and sulphmucin secretion are common 
features of the columnar-lined oesophagus. In the present study, 
intestinal metaplasia and sulphomucin secretion were found in 
65 per cent and 58 per cent of biopsies respectively, both being 
present in at least one biopsy from 78 per cent of the patients 
studied. We would agree with the conclusions of others that 
sulphomucin secretion is a common occurrence and is not a 
sufficiently sensitive marker to predict those patients at risk of 
developing adenocarcinomas'’. However, the five patients who 
developed dysplasia or adenocarcinoma all demonstrated 
specialized epithelium and sulphomucin secretion in earlier 
biopsies. 

Estimates of the risk of malignant change in Barrett's 
oesophagus vary greatly. The incidence of cancer amongst our 
56 patients with Barrett's oesophagus was 1786 per 10° patients 
per year, or | per 56-0 patient-years of follow-up. Because of the 
difficulty in determining whether adenocarcinoma involving the 
lower oesophagus has arisen in the stomach, comparative 
figures for the incidence in the general population are not 
available. However, the incidence of squamous carcinoma of the 
oesophagus has been reported to be 5-1 per 10° patients per 
year*! which indicates that in Barrett's oesophagus the risk of 
oesophageal cancer is increased 350 times (95 per cent 
confidence limits 139-960). It may be more appropriate to 
compare the incidence of adenocarcinoma in Barrett's 
oesophagus with that of gastric cancer which is 28-8 per 10° 
patients per year??. Even so, the relative risk remains 
significantly elevated at 62 times (95 per cent confidence limits 
42-91). There was no significant difference in cancer risk 
between men and women (Fisher’s exact test!*), 

In contrast, in two studies from New Zealand no malignant 
change occurred. In the first, 45 patients identified incidentally 
during a study of hiatus hernia followed for up to 22 years 
remained free of cancer”, and in the second** 52 patients with 
Barrett’s oesophagus were followed up for a mean period of 16-9 
months. However, Cameron et al.?’ reported the development 
of carcinoma in 2 of 102 patients with columnar-lined 
oesophagus, identified between 1961 and 1979, giving an 
incidence of 1 case per 441 patient-years. In a series of 105 
patients, Spechler et al.*® reported that 2 developed carcinoma, 
with a rate of I per 175 patient-years, which was a 40-fold higher 
risk than in the American general population. This study 
included some patients with very limited involvement of the 
oesophagus, and the group was almost exclusively male; 85 per 
cent were smokers and 76 per cent had evidence of heavy alcohol 
consumption, leading the authors to speculate that the high 
incidence of cancer was related to these factors. We were unable 
to confirm this in the present study. 

Barrett’s oesophagus is clearly a premalignant condition. In 
a group of 56 patients we would expect at least 1 to develop 
carcinoma each year. Particular risk factors are difficult to 
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identify, and in this study the rate of extension of the 
squamocolumnar junction up the oesophagus was not 
associated with an increased risk of malignant change. Neither 
symptomatic response to continued active medical treatment 
for gastro-oesophageal reflux nor the consumption of alcohol 
and tobacco appeared to have any obvious prognostic 
significance. 

There was no selection bias in this group of patients and—- 
apart from the fact that columnar epithelialization of the 
oesophagus was extensive (25 cm), that complications were 
common, and that a smaller number of patients were involved 
than in the two American incidence studies?>:?’— we have no 
satisfactory explanation for our high incidence of malignant 
change. 

At present, dysplasia appears to be the only reliable 
morphological marker for adenocarcinoma®''’, although flow 
cytometry and nuclear aneuploidy may be helpful in detecting 
patients at risk’. In one of our three patients who developed 
adenocarcinoma, oesophageal biopsies had been obtained on 
only one previous occasion and had not then shown dysplastic 
change; in general, however, progressive increase in severity of 
dysplastic change occurred with time and was noted in the other 
two patients in whom malignant change occurred. The 
imminence of neoplastic change in the presence of dysplasia is 
difficult to predict; in two of our patients, adenocarcinoma 
developed 11 and 14 months, respectively, after high-grade 
dysplasia was first noted. Lee® reported four patients with severe 
dysplasia arising in columnar-lined oesophagus; in three 
patients adenocarcinoma developed within a period of 7-38 
months. Until more sensitive methods are available, dysplasia 
remains the only reliable marker for the detection of patients 
with Barrett’s oesophagus at risk of developing subsequent 
malignancy. 

The present study emphasizes the importance of obtaining 
adequate material for histology at both endoscopy and at 
operation, Our findings indicate that gross changes of neoplasm 
are often lacking in patients with adenocarcinoma; this leads to 
difficulties in endoscopic diagnosis, and in the determination of 
the extent of the growth at surgery, when frozen sections should 
be taken to ensure resection of all the columnar-lined 
oesophagus. 

Prospective endoscopic surveillance for the detection of 
increasing dysplasia and malignant change, although expensive 
and time consuming, would appear to be well worthwhile in 
Barretts oesophagus in view of the high risk of 
adenocarcinoma. The mean age of our patients at the time of 
entry to follow-up was 62 years, which is considerably less than 
that for squamous carcinoma of the oesophagus. Hence the 
early detection of actual or impending neoplastic change is 
particularly important in patients with Barrett's oesophagus 
because they are more likely to be fit enough to undergo surgical 
resection. 

We therefore suggest annual endoscopy with biopsy. 
Patients with severe dysplasia should be offered oesophageal 
resection, and those with lesser degrees of dysplasia must be 
kept under careful review. 
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Enucleated parotid tumours 


Five pleomorphic, one monomorphic adenoma and one acinic cell lower 
pole parotid tumours were thought to be lymph nodes and enucleated. 
Wide excision of the operative site within 2 months revealed microscopic 
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dissection. 


Occasionally a tumour ìn the lower pole of the parotid gland is 
mistaken for an enlarged lymph node and is excised or 
enucleated through a small incision (Figure 1). This is more 
likely to occur in younger patients in whom parotid neoplasms 
are particularly rare. Occasionally the histology reveals a 
carcinoma and most surgeons would then suggest further 
surgery or radiotherapy. More commonly the neoplasm is a 
pleomorphic adenoma, very occasionally a low grade 
muco-epidermoid or acinic cell tumour. The question of 
further surgery with concomitant risk to the facial nerve, 
or radiotherapy with its own complications particularly in the 
young, must be weighed against the undoubted risk of 
recurrence. Benign neoplasms such as adenolymphomas need 
no further treatment. 

A policy of immediate further surgical treatment of 
enucleated pleomorphic adenomas, acinic cell tumours and low 
grade muco-epidermoid tumours! was started 13 years ago. 


Patients and methods 


Ten patients who, inadvertently, had had inadequate surgery were 
referred in the last [3 years. In this personal series a routine wide 
excision of the site of the previous surgery was performed after dissection 
of the facial nerve’. The scar of the previous surgery was widely excised 
in continuity with the deeper tissues. As might be expected the 
recurrence rate in the three carcinomas was high (Table /). The high 
grade muco-epidermoid tumour developed a probable recurrence 
within 1 month of the original enucleation and was treated elsewhere 
with a full course of radiotherapy. During treatment the probable 
recurrence appeared to increase in size. A radical parotidectomy and 
nerve graft, together with wide excision of the overlying skin followed 
biopsy and frozen section confirming the recurrence. 

The patient with a squamous cell carcinoma underwent enucleation 
of the tumour followed by a radium implant and developed a 
haematoma which failed to resolve. Malignant cells were found in the 
saliva from the parotid and a radical parotidectomy and nerve graft was 
carried out (Table /). 

Ofthe seven patients with benign tumours or a low grade carcinoma, 
who all underwent reoperation within 2 months of their previous 
surgery, no fewer than three had already developed microscopic 
recurrent tumour (Table /). The recurrences had developed in the scar 
tissue in the parotid gland at the site of the previous surgery and were 
multicentric in the pleomorphic adenomas (Figures 2 and 3) and solitary 
in the patient with the acinic cell tumour (Figure 4). 

One patient was lost to follow-up and there were no cases of further 
recurrence of tumour in the [3-year period, with the exception of the 
patient with the adenocarcinoma. He developed a recurrent tumour in 
the buccal fat on the same side as his original tumour 4 years later. It was 
widely excised and he is currently undergoing radiotherapy. Among the 
seven patients with pleomorphic and acinic cell tumours two cases 
developed mild Frey’s syndrome and there was a slight but obvious 
weakness of the lower lip in one patient. This has remained unchanged 
for 9 years. 

Of the three patients with carcinoma there was no recovery of facial 
nerve function in two patients. The boy with a muco-epidermoid 
carcinoma underwent a near-total parotidectomy and block dissection 
but the main trunk and upper division of the facial nerve were spared 
and the lower main division grafted. He now has weakness only of the 
lower lip. 
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recurrence in three cases. Three carcinomas were enucleated and two had 
recurred rapidly. It is suggested that such cases of inadvertent 
enucleation should undergo wide resection of the operative site with nerve 


Keywords: Frequent recurrence, early reoperation, pleomorphic adenoma 


Discussion 


Slow-growing parotid tumours frequently expand into the lower 
pole of the gland. Occasionally they extend below the lower pole 
of the parotid and may be considered on clinical examination to 
be unrelated to the parotid (Figure /) and to be enlarged lymph 
nodes. As parotid tumours are rare in children and enlarged 
nodes not uncommon, it is not surprising that half this series is 
aged under 25 and nearly a third 15 years or less. 

On the rare occasions when inadequate surgery is performed 
inadvertently for malignant parotid tumours, most surgeons 
would agree that further surgery is indicated. In the three 
cases described here two had already recurred, one within 2 
months, and it would seem that further surgery is justified. 

The dilemma of whether of not to advise further surgery for 
inadvertently enucleated pleomorphic adenomas and the rare 
acinic cell and muco-epidermoid tumours has been difficult to 
resolve. In personal discussion some colleagues have taken the 
view that the risk of recurrence is slight in comparison to the risk 
of facial nerve damage and that the situation could be salvaged 
by further surgery if, after careful follow-up, a recurrence occurs. 




















Figure 1 Adenolymphoma treated by wide excision 
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Enucleated parotid tumours: J. D. Maynard 





Table 1 Enucleated parotid neoplasms with wide excision of operation site 
Age Interval 
and between 
Neoplasm sex operations Findings Follow-up Complications 
Carcinomas 
1. Adenocarcinoma 54M 1 month No recurrent tumour 4 years: recent recurrence 


2. Muco-epidermoid carcinoma 13 M 2 months 
3. Squamous cell carcinoma 68 M 11 months 


Pleomorphic and monomorphic 
adenomas and acinic cell tumour 


4. Pleomorphic adenoma 15 M 1 month 
5. Pleomorphic adenoma 19 F 2 months 
6. Pleomorphic adenoma 36 M 5 weeks 

7. Monomorphic adenoma 41 M 2 weeks 

8. Pleomorphic adenoma 1S F 1 month 
9. Pleomorphic adenoma 23 F 1 month 
10. Acinic cell tumour 42M | month 


Recurrent tumour 
Recurrent tumour 


No recurrent tumour 
No recurrent tumour 
No recurrent tumour 
No recurrent tumour 


Microscopic recurrent tumour 
Microscopic recurrent tumour 
Microscopic recurrent tumour 


Excised and radiotherapy Complete facial palsy 
4 years: no recurrence Weakness of lower lip 
7 years: died, no recurrence Complete facial palsy 


13 years: no recurrence 
Lost to follow up 

3 years: no recurrence 
5 years: no recurrence 
9 years: no recurrence 
6 years: no recurrence 
6 years: no recurrence 


Frey's syndrome 


Slight weakness of lower lip 
Frey's syndrome 








Figure 2 Case 8: haematoxylin and eosin stained preparation showing 
multifocal recurrent pleomorphic adenoma (magnification x 38) 


Others have attempted to minimize the risk of recurrence by 
advising postoperative radiotherapy. 

Before 1950 all pleomorphic adenomas were enucleated. 
Often this meant a small incision over the tumour and 
aspiration of the contents. It is common knowledge that the 
recurrence rate after such a procedure was high. As long ago as 
1941, Bailey? had recommended that the capsule must be 
excised as well because of the high recurrence rate after 
aspiration alone. After short follow-up periods McEvedy* 
reported in 1934 a 20 per cent recurrence rate after ‘enucleation’. 
Two years later McFarland® reported a 21-5 per cent recurrence 
rate in 278 similar cases. Patey® discussed the high recurrence 
rate after enucleation and Smiddy’ reported no fewer than 16 
recurrence in 19 similar cases. Wyatt and Henry® and Maimaris 
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Figure 3 Case 9; haematoxylin and eosin stained preparation showing 
multifocal recurrent pleomorphic adenoma (graticule = 100 um) 


and Ball’ in retrospective surveys recently reported 10 per cent 
and 12 per cent recurrence rates, respectively. 

However, if the enucleation is a meticulous extra-capsular 
dissection the recurrence rate is the same as wide excision with 
dissection of the facial nerve as described in one large series'”. It 
is probable that enucleation of a suspected lymph node is not 
performed with such meticulous extra-capsular dissection. 

If a policy of no further surgery and follow-up is adopted, 
certain other factors should be taken into consideration if 
recurrence does occur. Recurrences are frequently multifocal 
and may involve branches of the facial nerve necessitating 
sacrifice of all or part of the nerve if further recurrence is to be 
avoided. Further recurrence after surgery for recurrence is not 
uncommon with increased risk to the facial nerve. Malignant 
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Enucleated parotid tumours: J. D. Maynard 





Figure 4 Case 10: haematoxylin and eosin stained preparation showing 
recurrent acinic cell tumour (graticule = 100 pm) 


change in pleomorphic adenomas occurs after usually long 
periods of growth but sometimes more quickly. Slow-growing 
acinic cell and muco-epidermoid tumours may metastasize. All 
these tumours grow slowly and late recurrence is common. 
Patients frequently fail to attend follow-up appointments after 
several years. Once they have escaped from supervision patients 
fail to notice the presence of a recurrence sometimes for many 
years, particularly if the recurrence is not superficial'’. 
Occasionally the first symptom of recurrence is pain or facial 
palsy, which indicates the transformation of the occult 
recurrence into a malignant pleomorphic adenoma or 
infiltration by an acinic cell or muco-epidermoid tumour. 
Prophylactic radiotherapy is of dubious value in salvaging 
inadequate surgery for these tumours. Watkin and Hobsley'* 
have recently suggested that radiotherapy after local excision 
did not affect the interval between operation and recurrence. 
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More important is the long-term effect of radiotherapy and the 
possibility of inducing further parotid neoplasia in the future! ?. 
Children are particularly vulnerable in this respect!*'*. It is 
probable that misdiagnosis of parotid tumours is more common 
in children and irradiation as a measure of prophylaxis should 
not be considered. Cranial nerve damage occasionally develops 
as a complication of radiotherapy'®. 

In this small collection of enucleated pleomorphic and 
monomorphic adenomas and one acinic cell tumour, no fewer 
than three out of seven had recurred microscopically within 1 
month of the original surgery. It is suggested that the best 
management of these problems in the future should be to treat 
the operation site and the operation scar as an existing 
neoplasm and to carry out a wide excision after dissection of the 
facial nerve. 
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There is no general consensus as to the upper age limit for 
cadaveric kidney donors!, but the ever-widening gap between 
the size of the recipient waiting list and the number of 
transplants performed means that many units are being forced 
to use kidneys from donors who are older than is perhaps ideal. 

We do not adhere to any formal criteria when deciding on the 
suitability of locally referred potential cadaveric renal donors or 
when accepting kidneys offered from other transplant centres. 
Each case 1s assessed individually and, assuming that the donor 
has no evidehce of previous renal impairment, kidneys are used 
uf the donor produces reasonable quantities of urine after a fluid 
challenge and if the creatinine concentration is not markedly 
elevated In particular we have no upper donor age limit. We 
have therefore examimed our results to assess the effects of 
increased donor age 


Patients and methods 


One hundred and thirty cadaveric transplants were performed in adults 
between January 1983 and December 1986. To facilitate comparison 
between transplants from younger and older donors, transplants were 
divided into two groups, those who received kidneys from donors <50 
years (younger donors, 101 transplants) and those who received kidneys 
from donors >50 years (older donors, 29 transplants). 

Comparisons between the groups have been made using the 7? test, 
Fisher’s exact test, the Mann-Whitney U test and the Student’s t test 
Patients have been followed up for a minimum of 1 year Actuarial graft 
survival rates have been calculated by the method of Peto et al?, and 
comparison between survival of the two groups was by the log rank test 
All causes of graft failure including death with function have been 
included All failed grafts were examined histologically. ‘Technical 
failures’ were those associated with absent renal perfusion due to 
vascular thrombosis Graft function was defined as renal function 
obviating the need for dialysis the onset of function therefore was taken 
to be the day after the last dialysis 


Donors 


Donor age ranged from 11 to 76 years; the age distribution 1s shown in 
Table 1. All donors were ventilated and all passed > 1200 ml of urne in 
the 24 h preceding removal of the kidneys and at least 50 ml ın the final 
hour All but one kidney (from a younger donor) were retrieved from 
heart-beating donors and all kidneys were stored in ice. Other donor 
related variables are shown in Table 2. Head injury was a significantly 
more frequent cause of donor death in younger donors while 
intracranial haemorrhage was commoner in older donors (y?=4 01, 
P<005) Younger donors tended to be ventilated for longer periods, 
although this did not reach statistical significance Creatinine 
concentrations were available for 90 donors, in the remainder only the 
urea was recorded The mean creatinine for younger donors was 





The data in this paper formed the basis of a presentation to the British 
Transplantation Society in Belfast in April 1987 
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under 50 (P<0-05). Thus kidneys from older donors make an important 
contribution to the total pool of organs available for transplantation, but 
their use leads to inferior results in comparison with kidneys from 
younger donors. 

Keywords: Renal transplants, donor age 


100 pmol/l (s.d.=33) and for older donors 109 pmol/l (s d.= 33) 
The number of donors with renal insufficiency (defined as creatinine 
> 120 pmol/l or urea > 8-0 mmol/l) ıs shown in Table 2 Hypertension 
(defined as either a diastolic blood pressure of 2 100 mmHg recorded 
during the terminal admission or as blood pressure which had 
previously required treatment) was more prevalent in older than in 
younger donors (P <0 001, Fisher’s exact test) Significantly more older 
donors had prolonged episodes of hypotension (systolic blood pressure 
of <90mmHg for >2h) before retrieval than younger donors 
(y7=4-91, P<0-05). A similar number of older and younger donors 
recerved inotropic support Ischaemic times were similar in each group 


Recipients 

Recipients were selected on the basis of blood group compatibility, a 
negative cytotoxic cross-match and HLA-DR typing All received at 
least one blood transfusion before transplantation Immunosuppression 
was with prednisolone and azathioprine in 99 cases and prednisolone 
and cyclosporin in 31 cases There was no difference between the groups 
in the immunosuppression used or in any other recipient-related risk 
factor. Details are shown in Table 3 


Results 


Immediate graft function after transplantation occurred in 59 
transplants (58 per cent) from donors < 50 years but ın only 5 
(17 percent) of those from donors 250 years (y?= 15-3, 
P<0-001). The mean delay before function occurred (excluding 
those grafts which never functioned) was similar in the two 
groups (younger donor group 11 days, sd.=7; older donor 
group 13 days, s d.=8). 

The causes of graft failure are shown in Table 4. Overall there 
were more graft losses in the older group (x? =4:19, P<0 05) but 
the differences did not reach statistical significance for 
individual causes of graft failure 

The actuarial graft survival rates for transplants from donors 
aged <50 years and those from donors 2 50 years are shown in 
Figure 1. The 1 and 3 year graft survival rates for kidneys from 
younger donors were 70 percent and 58 percent, those for 
kidneys from older donors were 52 per cent and 36 per cent 
(y7=4-42, P< 0-05). 

The mean creatinine concentration 6 months after 
transplantation in patients with graft function whose kidneys 
came from younger donors was 147 pmol/l (s.d.=58), which 


Table 1 Distribution of transplants according to age of donor 








Donor age (years) 10-19 20-29 30-39 40-49 50-59 60+ 











Number of transplants 27 33 23 18 19 10 
Percentage of total 21 25 17 14 15 8 
767 


Older cadaveric kidney donors: M. C. Foster et al. 


Table 2 Donor-related variables 








Cause of death 

Head injury (%) 

Intracerebral haemorrhage (%) 

Other (%) 
Median days on ventilator (range) 
Number with renal insufficiency} (%) 
Number with hypertension* (%) 
Number with prolonged hypotensiont (%) 
Number requiring inotropic support (%) 
Mean warm ischaemic time (min +s d.) 
Mean total ischaemic time (h s d.) 
Mean anastomosis tıme (min +s.d.) 


Donors <50 years Donors 250 years 


(n= 101) (n= 29) 
49 (49) 8 (28) 
38 (38) 18 (62) 
14 (14) 3 (10) 

2:2 (1-12) 17 (1-5) 
16 (16) 6 (21) 

3 (3) 8 (28) 
24 (24) 13 (45) 
33 (33) 12 (41) 

65438 60451 
186469 164474 

45414 46-415 


* Defined as diastolic blood pressure 2 100 mmHg recorded during terminal admission or as blood pressure which had previously required treatment; 
t defined as systolic blood pressure <90mmHg for > 2h; £ defined as creatinine > 120 pmol/l or urea > 8 mmol/l 


Table 3 Reciptent-related variables 





Donors Donors 
<50 years 250 years 
(n= 101) (n= 29) 
Mean recipient age (years +s d ) 35411 35412 
Number of re-transplants 22 (22) 4 (14) 
Number of sensitized patients 26 (26) 6 (21) 
Mean HLA mismatches (+s d.) Z141°5 31416 
Number on cyclosporin as initial 
immunosuppression 26 (26) 5 (17) 


Values in parentheses are percentages 


Table 4 Causes of graft failure 





Donor < 50 years Donor 250 years 








(n= 101) (n=29) 
Technical 4 (4) 4 (14) 
Acute rejection 20 (20) 9 (31) 
Chronic rejection 12 (12) 4 (14) 
Death with function 4 (4) 1 (3) 
Other* 1 (1) 
Total failures 41 (41) 18 (62) 


Values in parentheses are percentages. * One graft from a donor <50 
years failed after 3 months because of pyonephrosis 


was not significantly different to that for kidneys from older 
donors (173 wmol/l, s.d. = 68). 


Discussion 

Our criteria for selection of donors are not as stringent as those 
recommended by some authors*, and result in more kidneys 
being available for transplantation. Donors > 50 years provided 
kidneys for 22 per cent of the grafts in our series, compared with 
<2 per cent in a series of over 6000 American transplants‘, 
4 per cent in over 8000 transplants reported to Eurotransplant*, 
and 7 per cent in a single centre study in England®. Previous 
studies which have reported no detrimental effect of increased 
donor age”?° have contained 7 per cent of donors > 45", 
4 per cent > 55° and 7 per cent > 50° (in one analysis!® the 
proportion of older donors is not grven). Our data are in 
agreement with series in which inferior results are obtained 
usuig kidneys from older donors* 62113, 

In four kidneys from older donors, radioisotope perfusion 
scans carried out in the first 48 h demonstrated no perfusion and 
exploration of the graft revealed vascular thrombosis and a non- 
viable graft (technical failure). Technical problems also occurred 
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Figure 1 Actuartal graft survival of transplants from donors > 50 years 
and from donors <50 years. The figures by each point indicate the 
number of grafts at risk at that time 


in kidneys from younger donors but the incidence was lower. 
Technical problems are most likely to occur following 
anastomoses involving diseased vessels which are more 
prevalent in older donors and are reflected in the higher 
prevalence of pre-morbid hypertension in these donors. 

After exclusion of the technical failures only five of the 
remaining twenty-five kidneys. from older donors had 
immediate function .(20 per cent), compared with fifty-nine 
out of ninety-seven (61 per cent) kidneys from younger donors. 
Delayed function was due to acute tubular necrosis (ATN). 
Donor hypertension'*, terminal oliguria‘*, the use of inotropic 
support!®, prolonged ischaemic times® and anastomosis time’ ®, 
previous transplants? and the presence of lymphocytotoxic 
antibodies in the recipient!’ have all been cited as factors 
associated with ATN; but with the exception of hypotensive 
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Older cadaveric kidney donors: M. C. Foster et al. 


episodes, which were more frequent in our older donors, these 
factors were similar in each group. As less than half our elderly 
donors had prolonged hypotension this alone cannot explain 
why 80 per cent of these kidneys developed ATN, and it may 
simply be that the ageing kidney is more susceptible. 

There 1s conflicting evidence about the importance of ATN in 
determining the long-term outcome after transplantation®-8, 
but postoperative management is more difficult if the kidney 1s 
not functioning, particularly if cyclosporin ıs used??. If it 1s used 
It is important to avoid high levels of cyclosporin in the blood, 
and consideration should be given to substituting it with 
alternative immunosuppressive agents after 2 weeks, if there is no 
function, to allow the kidney to recover from thé nephrotoxic 
effects. Frequent biopsy of the kidney 1s necessary to exclude 
rejection. One-quarter of our kidneys with ATN from older 
donors and 18 per cent with ATN from younger donors never 
functioned at all. Serial biopsies performed on these patients 
demonstrated progressive rejection changes which caused graft 
failure before the ATN had time to recover In the remaining 
kidneys with ATN the mean time to the onset of function was 
similar in kidneys from younger and older donors. 

The medium-term outcome for kidneys from older donors 
which survive the initial postoperative period is comparable to 
that of kidneys from younger donors. The incidence of graft loss 
from chronic rejection was similar in the two groups and there 
was no significant difference in creatinine concentration 
6 months after successful transplantation. 

Donors over 50 years make a significant contribution to the 
total number of organs available for transplantation In view of 
the chronic shortage of cadaveric kidneys we do not feel we are 
in a position to stop using them. The results obtained from these 
kidneys are inferior to those obtained with kidneys from younger 
donors, with more grafts being lost due to technical failure and 
to acute rejection. Because of the susceptibility of kidneys from 
older donors to ATN, efforts should be made to minimize other 
risk factors. Many of these cannot be altered in practice, but 
cold ischaemia can be reduced if the kidneys are used as soon as 
possible and unsensitized patients having first grafts should be 
selected to be recipients. 
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DNA ploidy pattern and tumour 
spread in gastric cancer 


The DNA ploidy pattern of gastric cancer was studied in 58 patients to 
investigate the heterogeneity between primary tumour and metastases. In 
both primary tumours and lymph node metastases, diploid patterns 
accounted for 33 per cent, whereas all liver metastases were aneuploid. 
The percentage of polyploid cells was higher in the liver metastases than 
in primary tumours and lymph node metastases. When the heterogeneity 
of DNA ploidy pattern between primary tumour and metastasis was 
evaluated, diploid tumours had a significantly lower rate of lymph node 
metastasis heterogeneity than aneuploid tumours. When the DNA ploidy 
pattern and survival were evaluated, the patients who had a diploid 
pattern in both primary tumour and metastasis had a significantly higher 
survival rate than the patients who had an aneuploid pattern in the 
primary tumour and metastasis (57 per cent versus 26 percent at 5 
years). These data suggest that cell heterogeneity is a common 
phenomenon in gastric cancer, and this may be important in the evolution 
of the disease. Furthermore, the role of the DNA ploidy pattern as a 
prognostic factor is emphasized. 


Chile Keywords: Gastric cancer, DNA ploidy pattern, heterogeneity 


In a vanety of malignant tumours there 1s increasing evidence of 
a relationship between the DNA ploidy pattern and prognosis. 
In these reports, the presence of an aneuploid type of pattern has 
been associated with a worse prognosis’~’. Studies have shown 
the capacity of malignant cells to differ with respect to many 
phenotypes, including immunogenicity, growth rates, cell 
surface receptor, susceptibility to cytotoxic drugs and 
propensity for invasion and metastasis’ +5. By studying the 
nuclear content of DNA, different types of pattern can be 
detected and the changes occurring in the composition of 
tumours during the evolution of the cancer can be analysed. 
To obtain further information on the DNA ploidy pattern 
during the time the cancer was spreading, we studied the DNA 
ploidy pattern in primary tumours and metastases in individual 
patients and evaluated the relationship between the 
heterogeneity of the DNA ploidy pattern and the clinical 
prognosis. 4 


Patients and methods 


Fifty-eight patients with gastric cancer who were admitted to the 
Department of Surgery II of Kanazawa University were studied. Only 
patients with histological specimens from the gastric cancer and 
metastasis suitable for DNA analysis and histological evaluation were 
included. Follow-up ranged from several months to 12 years. 

For the DNA measurement, a paraffin-embedded sample of tissue 
measuring 2 x 2 x 2mm and containing cancer cells was taken from the 
portion just adjacent to the haematoxylin and eosin stained section 
After dewaxing, the specimen was hydrated ın decreasing 
concentrations of ethanol, then mcubated twice during a 1-h penod: 
first, ın a Hank’s solution containing 02 percent Na-EDTA (Donn, 
Japan) at 60°C and, secondly, at 37°C in a Hank’s solution containing 
0 02 per cent collagenase type IV (Cooper Byo Medical) and albumin 
0-2 per cent (Wako Pure Chemical Industries Ltd, Japan) At the end of 
this procedure, the sample tissue was homogenized and the homogenates 
were filtered through a nylon mesh (50 um). The specimen was then 
incubated in a Hank’s solution containing 0 2 per cent Na-EDTA for 
12 h at 60°C Followmg this, the cells were incubated for 30 min in a 
Hank’s solution containing 01 per cent RNAse (Sigma Chemical Co , 
St Louis, Missouri, USA) and stained with 00025 per cent propidium 
1odide (Sigma Chemical Co, St Louis, Missouri, USA) in sodium 
citrate. 

The DNA was measured by means of a cytophotometer (Olympus 
BH2-QRFL, Tokyo, Japan). Gastric cancer evaluation was done 
according to the Japanese Research Society for the Gastric Cancer 
Study!® About 100 cancer cells and 20 stromal lymphocytes were 
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measured in each specimen; the average of the 20 lymphocytes was 
considered the 2c value. The DNA peak was considered diploid when it 
deviated less than 20 per cent from the diploid standard. One peak was 
considered independent from another when it contamed at least 50 per 
cent of the number of cells contained in the other peak, and when it 
deviated from another peak by at least 0 2c. 

Patients were arbitrarily divided into two groups according to the 
percentage of polyploid cells group A patients had 210 per cent of 
cancer cells with an amount of DNA greater than 6c and group B 
patients had <10 percent of cancer cells with an amount of DNA 
greater than 6c. The different types of histograms were divided into four 
groups according to the classification proposed by Hattori et al. 
(Figure D)". 

Tabular data were studied using a x? test Actuarial survival figures 
were calculated using the Kaplan-Meier method!®, The generalized 
Wilcoxon test was employed ın the analysis of survival rates. Causes of 
death due to operative complications and causes other than the tumour 
were excluded from the study. An observation was considered to be 
statistically significant 1f P<005. 


Results 


Among the primary tumours, a diploid DNA pattern was 
observed in 19 patients (33 per cent). In the 39 patients who had 
an aneuploid pattern, type B accounted for 18 patients 
G1 per cent), type C for 19 (33 per cent) and type D for 2 
patients (3 per cent). In the 54 patients in whom lymph node 
metastases were studied, a diploid pattern was seen in 18 
patients (33 per cent), type B in 22 (41 percent), type C in 13 
(24 per cent) and type D in one patient. In the 11 patients in 
whom liver metastases were studied, type B was observed in 7 
patients (64 per cent) while types D and C were seen ın 3 patients 
(27 per cent) and 1 patient respectively. The DNA ploidy 


- pattern of metastases was evaluated in relation to the pattern of 


primary tumours. In the 17 patients with a diploid pattern in the 
primary tumour in whom lymph node metastases were studied, 
lymph node metastases were diploid in 12 (71 per cent) and 
aneuploid in 5 (29 per cent) patients respectively. On the other 
hand, among the 37 patients with an aneuploid pattern in the 
primary tumour in whom lymph node metastases were studied, 
a diploid pattern in the lymph node metastasis was observed ın 6 
patients (16 per cent). 

In the 16 patients who had a type B pattern in the primary 
tumour, 11 had the same type of pattern in the lymph node 
metastasis, yet in 3 the main peak was in a different position in 
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Figure 1 Plody patterns of gastric carcinomas. a Type A diploid carcinoma, b type B heteroploid carcinoma with polyploid population, ¢ type C mosaic 
of diploid and heteroploid stem lines with polyploid populations, d type D mosaic of heteroploid stem lines with polyploid population 


Table 1 Types of pattern in primary tumours and their lymph node 
metastases _ 


Lymph node 
metastasis 


No. of patients with the same type 


tumour (7) of pattern yet different DNA content 





A (17) A=12 (106%) 
B=: — 
C= 5 (24%) 
D = — 


B (16) A= 1 (63%) 
B=11 (687%) 3 
C= 4 (25%) 
D=— 


C (19) A= 5 (263%) 
B= 10 (526%) 
C= 4(211%) 1 
Dx — 


D (2) Aa— 
f B= 1 (600%) 


D= 1 (500%) 


P<0-01 between the heterogeneity of lymph node metastases of diploid 
and aneuploid tumours 


comparison with the primary tumour (Table /). Among the 19 
patients who had a type C pattern in the primary tumour, 
aneuploid lymph node metastases were type B in 10 patients and 
type C in 4. Finally, in the two patients who had a type D 
pattern in the primary tumour, lymph node metastases were 
type D ın one patient and type B in the other. 

In the three patients who had liver metastases and a type A 
pattern in the primary tumour, the DNA ploidy patterns of the 
liver metastases were type Bin two and type D in one patient. In 
the five patients with liver metastases and a type B pattern in the 
primary tumour, liver metastases were type B in four patients 
and type D in one patient. Finally, ın the three patients who had 
a type C pattern in the primary tumour, the DNA ploidy 
patterns of the liver metastases were type B, C, and D 
respectively. 

The rate of lymph node metastasis heterogeneity was 
significantly higher in patients with aneuploid pattern in the 
primary tumour than in those with a diploid pattern (Table 1). 

The DNA ploidy pattern of three primary tumours and their 
respective lymph node metastases are shown in Figure 2. 
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When the patients were studied in relation to the percentage 
of polyploid cells, 23 patients (40 per cent) had 2 10 per cent of 
over 6c cells in the primary tumours while 17 (32 per cent) of the 
54 patients with lymph node metastases had 2 10 per cent of 
over 6c cells in the metastases. Conversely, 5 (45 per cent) of the 
11 patients with liver metastases had 210 per cent of over 6c 
cells (Table 2). 

The ploidy pattern of primary tumours and metastases was 
compared with other prognostic factors such as level of lymph 
node involvement, clinical stage and depth of wall invasion For 
this purpose, patients were divided into four groups according 
to the DNA ploidy pattern of the primary tumour and lymph 
node metastasis. Overall, those patients with an aneuploid 
pattern in either lymph node metastasis or primary tumour were 
more commonly observed to have more advanced disease. 
However, only the group of patients who had an aneuploid 
pattern in the lymph node metastasis and a diploid pattern in 
the primary tumour had a statistically significant association 
with more- advanced lymph node involvement (P<0.05, 
Table 3). 

Fifty-two patients who had lymph node DNA pattern 
analysis and a complete follow-up were studied. The patients 
were divided according to the type of ploidy pattern of lymph 
node metastasis and primary tumour. Those with a diploid 
pattern in both primary tumour and lymph node metastasis had 
a higher survival rate than patients in whom primary tumour 
and lymph node metastasis were aneuploid (57 per cent versus 
26 per cent at 5 years, P<0-05) (Figure 3). 

Because the number of patients who had an aneuploid 
primary tumour and a diploid pattern in the lymph node 
metastasis (and vice versa) was small, these groups were 
excluded from the survival analysis. 

Finally, the effect of heterogeneity on survival was studied in 


l patients who had an aneuploid pattern in both primary tumour 


and metastasis. The survival of patients with the same aneuploid 
peak in both lymph node metastasis and primary tumour did 
not differ significantly from those who had different aneuploid 


peaks (Figure 4). 


Discussion 

The DNA content of primary tumours and their respective 
metastases were analysed by studying isolated nuclei of gastric 
cancer cells. To diminish the possibility of sampling error, only 
fragments of tumours contaming more than 80 percent of 
cancer cells were taken. Because of this prerequisite, lymph 
nodes with small areas of cancer involvement could not be 


77 


DNA ploidy pattern of gastric cancer: X. de Aretxabala et al. 


a b 


20 


2c 4c 6c 8c toc ec 4a 6c ac ioc 





2c a 6C ec toc 


Figure2 DNA histograms obtained in primary tumours [C] and lymph node metastases Y. a Aneuploid primary tumour (type C) and aneuploid lymph node 
metastasis (type B), b diploid DNA content ın both primary tumour and lymph node metastasis (type A), c aneuploid primary tumour (type B} and diploid 


lymph node metastasis (type A) 


Table2 Percentage of polyploid cells in pnmary tumours and metastases 





210% of over <10% of over 





6c cells 6c cells ` 
Stomach {primary tumour) 23 (39-754 35 (603%) 
Lymph node metastases 17 315% 37 (68:5 %) 
Liver metastases 5 (455%) 6 (545%) 


examined. The proportion of the different types of DNA pattern 
among the primary tumours was similar to that of previous 
reports!”:!9, However, in our group of patients the proportion 
of aneuploid tumours was slightly higher, possibly because the 
study was limited to tumours with secondary spread in the 
lymph node and liver. As reported previously, the aneuploid 
DNA pattern was associated with a worse prognosis. In the 
lymph node metastases, the distribution of the different types of 
patterns was very similar to that in the primary tumours. On the 
other hand, among the liver metastases only aneuploid types of 
tumours were observed. This may be explained by the more 
aggressive behaviour that has been reported for aneuploid 
tumours. 

The study of the DNA ploidy pattern of metastases in 
relation tc the primary tumour revealed the presence of DNA 
ploidy pattern heterogeneity. This divergence between primary 
tumours and metastases may be explained by the presence of 
changes in the ploidy pattern along with the cancer progression. 
This may determine the expression of different types of clones in 
the metastasis compared with that in the primary tumour. 
Reports from experimental studies have shown that metastatic 
cells have a higher rate of spontaneous mutation than non- 
metastatic cells, suggesting that metastatic cells may become 
heterogeneous'':?°. In the genesis of this phenomenon, not only 
factors associated with the tumour are implicated, but also host 
factors could act by selecting tumoral subpopulations within the 
tumour! 5:20.21 

On the other hand, clones that pre-existed within the 
primary tumour, yet were not observed in the analysed sample, 
may in part explain the differences between primary tumour and 
metastasis®-!*:15, This clonal diversity has clinical importance 
because it means not only that metastasis and primary tumour 
may differ in their clinical behaviour, but also that individual 
cells within a tumour may‘differ from one another. Diploid types 
of tumours had a significantly lower rate of heterogeneity than 
aneuploid tumours. This higher stability may be associated with 
the better clinical prognosis that has been reported for diploid 
tumours. 
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Figure 3 Overall survival in patients with homo-heterogeneous DNA 
ploidy pattern (Kaplan-Meier). a Patients (n = 12) with a diploid pattern 
ın both primary tumour and lymph node metastasis, b patients (n = 30) with 
an aneuploid pattern in both primary tumour and lymph node metastasis. 
P<005 
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Figure 4 Overall survival in patients with homo-heterogeneous DNA 
ploidy pattern (Kaplan-Meier). a Patients (n= 12) with diploid pattern m 
both primary tumour and lymph node metastasis, b patients (n= 19) with 
the same aneuploid pattern in both primary tumour and metastasis; ¢ 
patients (n= 11) with a different aneuplotd pattern in primary tumour and 
lymph node metastasis 
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Table3 Distribution of ploidy of primary tumours and lymph node metastases according to extension of lymphatic spread, climcal stage and depth of wall 














invasion 

Node involvement Stage Wall invasion 
Primary Lymph node ; 
tumour metastasis (nl+n2)  (n3+n4) Il m Iv sm+pm ss sei n 
Diploid Diploid ` “7 83: 17 50 33 17 33 50 17 12 
Aneuploid Aneuploid 71 29 42 16 42 32 35 32 31 
Diploid Aneuploid — 100* — — 100 — 40 60 5 
Aneuploid Diploid 67> 33 - 17 33 50 33 33 33 6 


Numbers in table are percentages of ‘patients j 


sei, Spread to serosa and/or infiltration òf other organs; ss, spread to subserosa; pm, spread to muscularis propria; sm, spread to submucosa; n, number 


of patients t - 
* P<005 


In a previous study?? a relationship was observed between 
the percentage of polyploid cells and survival in early gastric 
cancer. In the majority of cases, this cell population represents 
the growth population of an aneuploid stem line. However, the 
presence of a peak at that level may also represent the existence 
of a > 6c stem line. We decided arbitrarily to divide the patients 
in our study into two groups according to the percentage of 
polyploid cells. When the relationship between the percentage of 
polyploid cells and the compromised organ was studied, 
although the differences did not reach statistical significance, the 
percentage of polyploid cells in the liver metastasis was higher 
than that in stomach and lymph nodes. This tendency may be 
explained by the higher malignancy of aneuploid cells. 

The number of patients who had an aneuploid lymph node 
metastasis and a diploid primary tumour and vice versa was 
small, and thus we were unable to study these groups in relation 
to survival. On the other hand, when patients who had a diploid 
pattern in both lymph node metastasis and primary tumour 
were compared with those in whom lymph node metastasis and 
primary tumour were aneuploid, we could confirm the worse 
prognosis which has been associated with an aneuploid pattern. 

Finally, no differences in survival were observed in the 
patients who had an aneuploid pattern in both lymph node 

| metastasis and primary tumour, irrespective of whether they 

' had the same or a different aneuploid peak. However, these 
groups of patients were small and no definitive conclusions can 
be drawn. From the current findings, it can be concluded that 
tumour heterogeneity is a phenomenon which is present in the 
evolution of gastric cancer. This phenomenon may be an 
important factor in the clinical evolution of cancer and deserves 

, further study to identify its significance in the prognosis and 

|' management of cancer patients. The importance of the DNA 
ploidy pattern in the evaluation of patients with gastric cancer is 
emphasized. 
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“ 


Reconstruction after excision of 
soft tissue sarcomas of the limbs 
and trunk 


From a retrospective analysis of 180 surgical interventions for soft tissue 
sarcoma of the limbs and trunk, it was concluded that complete excision 
of the tumour can usually be achieved without sacrifice of major artery, 
vein, nerve or bone. In this series five major arteries were resected but 
only one required reconstruction. None of six resected major veins or 
seven resected nerves were reconstructed. Bone resection in the limb 
required plating in only two of eleven patients who had limb-sparing 
resection (there were nine amputations). Both in the limbs and the thorax, 
resection of bone often involved such a wide excision of the superficial 
soft tissues as to require a flap repair: four were used in the limbs and 
three in five chest wall resections. In the majority of operations (140/180) 
primary wound closure was possible. After 15 procedures for tumour 
predominantly involving the superficial tissues, split skin grafts were 
used. These were generally successful (13/15), even occasionally when 
high-dose radiotherapy had been given. In 16 cases earlier radiotherapy 
influenced the decision to use a flap repair. A total of 18 flap repairs were 
performed. In various situations Mersiline mesh (Ethicon, Ltd., UK), 
Silastic implants and omental swings were used. Wound breakdown in 
heavily irradiated tissues presented a major challenge for reconstruction. 
Although major reconstruction was required in only 27 operations (15 per 
cent), a thorough knowledge of the available methods of reconstruction 
and repair is essential to allow uninhibited resection with an optimal 
aesthetic and functional result. 

Keywords: Soft tissue neoplasma, sarcoma, surgical flaps, wound healing 


Surgery for soft tissue sarcoma (STS) should aun at wide 
excision where this is compatible with satisfactory function!. In 
the limbs most surgeons avoid amputation where possible. If the 
tumour is high grade, or a small resection margin has to be 
accepted to preserve function, adjuvant high-dose radiotherapy 
will be necessary to achieve local control?"”. However, patients 
with STSs may initially be referred to general or orthopaedic 
surgeons who may have little personal experience of this rare 
malignancy and who may deal with the lesion by limited 
excision with or without radiotherapy. Even after optimal 
treatment of the primary lesion, local recurrence is common, In 
the National Cancer Institute series, for instance, four out of 27 
patients developed local recurrence of the tumour’. The surgeon 
with a special interest in STS is therefore often faced with 
recurrent tumour in an area already affected by previous surgery 
and irradiation. In the case of radiation-induced sarcomas® the 
radiation damage may be particularly marked. 

STS may invade bone, but invasion of major arteries, veins 
or nerves is relatively uncommon’. When it occurs, the 
problems of reconstruction are inevitably greater. 

We have retrospectively analysed 180 consecutive operations 
for STS of the limbs and trunk performed by one general 
surgeon (G.W.), with the support of a reconstructive surgeon 
(N.M.B.), over the period 1982-1986. 


Patients and methods 


Over the study period 227 patients with histologically proven STS were 
referred, 156 had surgery for a tumour in the lmbs or trunk and 14 of 
these patients had two or more operations, giving a total of 180 
procedures Eighty-seven (48 percent) of the operations were for 
previously unresected primary tumour and 93 for a recurrence; 56 
(31 per cent) of the operations followed treatment of the tumour-bearing 
area by radiotherapy at an earlier time; three tumours appeared to be 
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radiation-induced. Eighty-four of the 124 operative fields that had not 
previously been irradiated received treatment near the time of the index 
operation (usually postoperatively but occasionally pre- or split pre- 
and postoperatively), Thus overall 140 operations (78 per cent) were 
performed in tissue fields previously irradiated or irradiated 
perioperatively 

Treatment dunng the study period aimed at hmb-sparing resection 
of the primary or locally recurrent tumour with a radical or wide margin 
where possible, together with radiotherapy if the sarcoma was high 
grade. In the limbs and Lmb girdles 68 per cent of the tumours arose 
either in areas not limited by fascial boundaries (femoral triangle, axilla, 
etc.) or traversing the nearest fascial boundary at the time of 
presentation!’ Compartmentectomy, which may be appropriate for a 
tumour placed centrally within a musculo-fascial compartment‘, could 
not therefore be used regularly (A. T. Stotter, E. M Fallowfield, G. 
Westbury, unpublished results). If the tumour lay near structures 
important for function a smaller resection margin was accepted and 
adjuvant radiotherapy used, provided maximal dosage had not 
previously been grven. However, macroscopic tumour was always 
removed even if artery, vein, nerve or bone had to be sacrificed to 
achieve this. 

All cases were histologically reviewed at the Royal Marsden 
Hospital and patients were fully staged, mcluding a computed 
tomographic (CT) scan of the primary site if local tumour was evident or 
suspected and the lungs if the standard chest X-ray was clear We have 
previously reported the value of CT scanning before surgery for primary 
or recurrent tumour’®, 


Results 
The reconstructions used are summarized in Table 1. 


Special structures 


Artery. Frank invasion of major arteries was uncommon; the 
vessel could be separated easily by dissection in the 
subadventitial plane in 22 of 27 operations where tumour was 
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Table 1 Reconstructions used following 180 excisions of soft tissue 
sarcoma 








No. Reconstruction Type 
i Arterial bypass 
Bone plates 
17 Flaps Skin (5) 
Muscle + split skin graft (2) 
(1 also used over a bone plate) 
Myocutaneous (6) 
Free (4) 
7 Other Mersilene mesh (2) 
Breast implant (2) 
Omental swing (3) 


These 27 represent 15 per cent of the 180 procedures performed 


Table 2 Tumour characteristics resulting in amputation in 9 of the 180 
operations for soft tissue sarcoma 





No. Amputation Indication 





1 Thumb 
not otherwise possible 
1* Above knee Fourth local recurrence of leg sarcoma; 


now involving tibia 
Second recurrence of foot tumour; previous 
surgery + radiotherapy; now involving 


1* Below knee 


bone 

2* Hindquarter Recurrent tumour involving bones of hip 
joint 

3 Hindquarter Massive soft tissue recurrence including 
upper thigh/groin 

1* Above elbow Forearm tumour recurrent after surgery and 


radiotherapy, involving ulna 





* Bone infiltrated by tumour 


close. In these 22 patients treated by vessel-sparing excision and 
subsequent radiotherapy, no local (juxta-arterial) recurrences 
were encountered. 

Five major arteries were excised. Four were not 
reconstructed, namely the radial on one occasion and the 
profunda femoris on three occasions. In the fifth patient, tumour 
was excised en bloc with the superficial femoral artery and vein; 
the artery only was replaced using a reversed saphenous vein 
graft from the same side. 


Vein. Excision of a segment of major vein seldom led to 
disabling symptoms. The external iliac vein was excised once 
and the femoral vein on five occasions without reconstruction. 
All these wounds were irradiated. Of the five legs in which the 
superficial femoral vein was excised, one suffered persistent mild 
oedema and one had moderate oedema complicated by an 
episode of cellulitis 10 months postoperatively while on 
chemotherapy. After the one excision of the external iliac vein 
the patient had persistent moderate oedema. The lack of serious 
sequelae from vein resection is a measure of the enormous 
venous reserve in the limbs. 


Nerve. As in the case of arteries, tumour rarely invaded 
major nerves and dissection was usually possible in the 
subepineural plane. The sciatic nerve required resection in two 
patients, the femoral nerve in two and the accessory nerve, 
musculocutaneous nerve and nerve to latissimus dorsi were each 
excised once. Nervevgrafting may have a role in selected cases 
but was not used in this series because remarkably good limb 
function can be maintained after excision even of major nerves 
such as the sciatic*. 


Bone. Ninety per cent of the operations were for tumour in a 
limb or limb girdle. Nine patients had amputations. Table 2 


Br. J. Surg.. Vol. 75, No. 8, August 1988 


shows that amputation was generally necessary because of 
extensive soft tissue tumour recurrence after previous surgery 
and radiotherapy. In five cases there was direct invasion of bone 
in addition. 

Eleven limb-sparing operations included bone resevtion 
(Table 3). Five specimens showed histological evidence of 
infiltration; in the other cases the cortical layer of a bone was 
removed to provide an extra margin of clearance. For 
dispensable bones such as the fibula, a full thickness segment 
could be sacrificed without functional loss. 

Bone plating was required in two patients, in one following 
half thickness sagittal resection of the shaft of the humerus. In 
the second patient, a nearly circumferential tumour of the 
forearm, recurrent after repeated surgery and radiotherapy to 
the point of tissue necrosis, was resected together with a full 
thickness segment of the ulna. The soft tissue defect was repaired 
with a groin pedicle flap (Figure /). Two years later the radius 
fractured and was plated; it healed despite the previous 
irradiation. 

For five chest wall tumours, deficits following excision 
included one or more ribs and, in two cases, part of the sternum. 
In one patient no skeletal reconstruction was used: in one 
Mersilene mesh was used to replace the deep defect. Three Naps 
were used: a skin flap, a latissimus dorsi muscle flap covered 
with split skin, and a rectus abdominis flap. The latter two were 
used in patients with radiation-induced sarcoma involving the 
sternum, one 25 years after radical mastectomy and 
radiotherapy for breast cancer, the other six years after 
treatment for Hodgkin’s disease. 


Muscle. Limb function was surprisingly well retained even 
after loss of major muscle groups. While tendon transier was 
considered, especially in the forearm, it was not done m any of 
the 12 patients with tumours at this site. 

Muscle transposition was sometimes useful to provide cover 
for exposed bone or major neurovascular structures, and as a 
bed for split skin grafts. Sartorius was used routinely to protect 
the femoral vessels, and in one patient pronator teres was 
transposed across the radial artery in the forearm. 


Wound closure 
The majority of wounds (140/180) were closed by primary 
suture. 

Fifteen wounds were covered with split skin grafts, with 
healing in all but two. Five of the 15 grafted wounds were in 
irradiated tissue and only one of these grafts failed to take 
(Figure 2). The single-skin grafted wound that was irradiated 
postoperatively also broke down. Meshed grafts were 
particularly valuable and used in difficult areas such as the back: 
one patient with a larger lumbar defect who had previously had 





Table 3 Limb-conserving surgery requiring excision af bane and used in 
11 of the 180 operations 


Bone resected Reconstruction 








Most of scapula* None 
Partial thickness Plate covered by transposed 


of humerus* 
Medial epicondyle 
75 per cent of ulna 
(3 previous tumour resections 
and 2 courses radiotherapy)* 
Part of ulna 
Ilium 
Femoral cortex 
Posterior surface of femur 
Segment of fibula 
Part of caicaneum* 
Part of calcaneum* 


muscle and split skin graft 
Flap repair 
Flap repair; fractured radina 
healed after plating 


None 
None 
None 
None 
None 
Flap repair 
Flap repair 





* Bone infiltrated by tumour 
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Figure 1 Near circumferential tumour recurrence and radiation necrosis 
of the distal forearm. Three-quarters of the length of the ulna was excised 
with the specimen and the defect repaired with a pedicled groin flap 


40Gy radiotherapy to the area had a complete take of a meshed 
graft. In three patients in whom muscle was transposed from an 
area not irradiated, skin grafts also took successfully (Table 4). 

Major soft tissue reconstruction was required on 25 
occasions in 23 patients; one man had three successive flap 
repairs during the course of repeated surgery. Of these 
reconstructions, 18 comprised skin, muscle or myocutaneous 
flaps (Table 4). The circumstances in which flap repair was used 
were: defects following resection of tumours recurrent after both 
surgery and radiotherapy (13 operations); radiation-induced 
sarcomas (3 operations); extensive superficial soft tissue loss 
(14 operations), especially where bone was exposed; and major 
wound breakdown (3 operations). 

Skin flaps were used on five occasions: two groin flaps, one 
dorsalis pedis flap, one skin transposition on the chest and a 
bipedicled flap to cover the patella. Muscle flaps covered with 
split skin (three cases) or myocutaneous flaps (six cases) were 
necessary to fill the more substantial defects. A superiorly based 
rectus abdominis flap, used for a chest wall defect, has already 
been referred to; an inferiorly based rectus abdominis flap was 
used after breakdown of a thigh wound. The use of the 
latissimus dorsi flap after excision of a radiation-induced 
sarcoma of the shoulder is illustrated in Figure 2. Figure 3 shows 
a groin tumour, rapidly progressive during radiotherapy, which 
was excised and the wound closed with a tensor fasciae latae 
flap. The course of radiotherapy was completed through the 
flap. 

Free flaps were used in four patients. Three latissimus dorsi 
free flaps were used (after excision of a tumour at the elbow, to 
repair a groin defect, and for persistent wound breakdown 
above the medial malleolus late after posterior compartmental 
resection of the calf muscles and radical dose irradiation). A 
free scapular flap was transferred to the foot. Two of the four 
free flaps failed. Although STS not uncommonly affects young 
patients who might be thought to be good candidates for free 
flap transfer, this may be comprised by radiation-induced 
vascular damage; older patients may have atheroma in the 
donor vessels. 
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Two patients (one already referred to above) had Mersilene 
mesh reconstruction to close defects, not involving overlying 
skin, on the chest wall and abdominal wall respectively. Two 
patients with primary sarcoma of the breast were treated by 
subcutaneous mastectomy with insertion of a subpectoral 
implant. Six operations in which no form of wound closure was 
used were all palliative cautery excisions of an extensive, 
circumferential dermatofibrosarcoma protuberans of the lower 
trunk. 


Table 4 Summary of flap reconstructions used in 18 cases after excision 
of soft tissue sarcomas 

No. Type Site 

5S Skin 2 groin (1 pedicled) 

1 dorsalis pedis 

1 chest wall transposition 

1 knee (bipedicled) 

1 chest wall (latissimus dorsi) 

| forearm (pronator teres) 

| upper arm over a bone plate 
2 tensor fasciae latae to groin 

2 latissimus dorsi to shoulder 

1 rectus abdominis to chest wall 
l rectus abdominis to thigh 

| latissimus dorsi to elbow 

l latissimus dorsi to groin* 

l latissimus dorsi to calf 

| scapular to foot* 


3 Muscle transposition + split 
skin graft 


6 Myocutaneous 


4 Free microvascular 





* Failed owing to anastomotic occlusion 








Figure 2 A latissimus dorsi flap used for repair following removal of a 
radiation-induced sarcoma which presented 12 years after cure of the 
patient’s Hodgkin's disease. She had received two courses of radiotherapy 
totalling &1 Gy to this area and the radiation damage can can be clearly 
seen 
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Figure 3 Primary rhabdomyosarcoma of the groin progressive during 
radiotherapy. After excision the wound was closed with a tensor fasciae 
latae flap. The patient subsequently completed radiotherapy treatment, 
totalling 80 Gy, which did not prevent wound healing 


Wound breakdown 


An important indication for soft tissue reconstruction is wound 
breakdown, especially following full dose irradiation (Tuble 5). 
Three flap repairs and three pedicled omental transpositions 
were used for this complication. The greater omentum was 
successfully employed as an aid to limb salvage in a patient who 
suffered delayed rupture of the superficial femoral artery in the 
base of a radio-necrotic wound 8 months following resection ofa 
quadriceps tumour. 


Discussion 


The basis for wide or radical resection’ for STS is the surgical 
pathology of the tumour. Invasion is initially limited by fascial 
boundaries but islands of tumour (‘skip lesions’) may be found 
at some distance from the main tumour mass, especially 
along intermuscular planes. While the grossly encapsulated 
appearance of most sarcomas invites surgical enucleation this, if 


Br. J. Surg., Vol. 75, No. 8, August 1988 





Table 5 Antecedent treatment and management of six cases with major 
wound breakdown 





Radiotherapy 

Site (Gy) Previous closure Repair 

Thigh 66 Primary closure Rectus abdominis flap 

Groin 60 Free latissimus dorsi Tensor fasciae latac 

flap flap 

Calf 42 Primary closure Free latissimus dorsi 
flap to residual 
unhealed wound 
3 years later 

Thigh 75:5 Primary closure Omental swing 


(femora! artery 
bleed) 

Groin 3343342 Primary closure Omental swing 
(surgery for 
recurrence in 
hindquarter scar) 


Thigh 39-6 Split skin Omental swing 





used as the sole treatment modality, will almost inevitably lead 
to local recurrence because the surrounding pseudocapsule is 
lined by tumour cells. 

Radiotherapy alone gives poor results*:'' but improves local 
control when used as an adjunct to surgery particularly of high 
grade tumours and where surgical margins are narrow! ê 
Regional’? or systemic? chemotherapy may also improve 
control of the primary tumour. However, multimodality 
therapy inevitably increases the  treatment-related 
morbidity**-'*. In the short term, excluding haematological 
and cardiovascular complications of chemotherapy, the main 
problems are related to wound healing. In the long term 
oedema, fibrosis, stiffness and pain may limit function 

The proximity of structures important for function (arteries, 
nerves or bone) need not necessarily result in compromise of the 
resection margin provided reconstruction skills are available 
Involvement of arteries by tumour was uncommon in this series 
as in others*-?:'*, but excision of the tumour with an adequate 
margin can still be performed when the tumour involves even a 
major artery since reconstruction using a reversed vein graft ora 
synthetic conduit is now widely practised*'*!* 

Function after nerve excision is satisfactory in the lower limb 
without grafting*. This is not the case in the upper limb where 
the function of the hand is likely to be severely compromised. In 
this series, for tumours in the upper extremity, major nerves 
were preserved and marginal excision with adjuvant 
radiotherapy was used when possible. Nerve excision and 
grafting were not employed as the results are unpredictable‘ 

Prosthetic replacement of bones and joints is a well 
established procedure for bone sarcoma but has limited 
application in the STSs'’. Frank destruction of bone is usually 
associated with extensive soft tissue involvement and generally 
requires amputation*. On the other hand, when there is 
involvement of periosteum or minimal erosion of cortex, bone 
resection (partial or full thickness) may provide an adequate 
margin of tumour clearance'*. The need for reconstruction may 
then be related to the extent of soft tissue loss rather than the 
skeletal deficit. Our one case in which delayed bone plating was 
required emphasizes the loss of bone strength after 
radiotherapy, which may be enhanced by the addition of 
cytotoxic therapy, especially intra-arterial chemotherapy*'® 

In many sites, for example the hamstrings or the anterior or 
posterior compartment of the upper arm, excision of an entire 
muscle compartment is compatible with good limb 
function*'*?!. In the anterior thigh, total excision of 
quadriceps impairs knee stability and is therefore appreciably 
disabling. Where conservation of even one of the four heads with 
its nerve supply is compatible with a wide surgical clearance 
acceptable knee function may be preserved*. In the forearm 
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muscle loss may cause a significant functional deficit in the hand 
and tendon transfer or joint stabilization may be considered 
though such procedures were not undertaken in this series. 

Major reconstruction was required in only a minority 
(15 per cent) of these 180 operations (Table 1). In most cases 
the indication was the loss of a large volume of soft tissue, 
particularly if much skin and subcutaneous tissue were 
sacrificed and especially after previous radiotherapy. Where 
sites such as the groin and antero-medial thigh have been 
subjected to wide surgical clearance and high dose irradiation, 
repair using a well-vascularized flap protects major vessels, 
ensures primary healing and minimizes the risk of major 
secondary haemorrhage**. Over the period studied elective flap 
repair was used increasingly in such areas. Where bone has been 
removed with soft tissue, as in the thorax, a flap repair often 
provides a ‘skeletal’ reconstruction??. Both in the thorax and 
anterior abdominal wall, Mersilene mesh is an effective 
substitute for the deep layers?*. 

It was necessary to draw on a wide range of reconstructive 
techniques, and each patient provided an unique problem that 
called for an individually tailored solution. As in other 
reported series, the use of flap closure, particularly in heavily 
irradiated areas, allowed uncomplicated wound healing?:?°. 
The dominant factor in achieving local control is complete 
excision of the tumour*?°, In a proportion of cases, if 
amputation is to be avoided, complete excision is not possible 
without soft tissue reconstruction. The intelligent use of 
reconstructive techniques allows uninhibited limb-conserving 
excision with optimal aesthetic and functional results. Clearly a 
thorough knowledge of the available methods is essential for 
surgeons involved in the management of STS. 
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Assessment of the analgesic 
efficacy of nefopam hydrochloride 
after upper abdominal surgery: a 
study using patient controlled 
analgesia 


A randomized, double-blind, placebo-controlled study was performed to 
assess the analgesic efficacy of intramuscular nefopam hydrochloride 
after upper abdominal surgery. Patients received either 20 mg nefopam 
(n=23) or matching placebo (n=26), 90 min before surgery, 
immediately after surgery, and 6, 12 and 18 h after the end of surgery. 
The 24-h morphine requirements were measured using a patient- 
controlled analgesia system delivering on-demand intravenous bolus 
doses of morphine. Pain was assessed using visual analogue scales. 
Patients receiving nefopam had a mean (+58.e.m.) cumulative morphine 
consumption of 4:1 +08 mg in the first-hour, compared with 8-5 +0-8 mg 
in the control group (P<0-01). After 24h the consumptions were 
44-1+7-2mg and 62:5+6-9 mg respectively (P<0-05). The pain scores 
in both groups were similar. This’ study confirms that nefopam 
hydrochloride has significant analgesic effects and would be a useful 
supplement to morphine in the management of postoperative pain. 
Keywords: Patient-controlled analgesia, postoperative analgesia, morphine, nefopam, morphine- 
sparing effect 


Nefopam hydrochloride is an analgesic agent which is 
structurally related to diphenhydramine, but has no 
antihistaminic effects'. Its exact mode of action is unclear; it 
does not bind to opioid receptors and does not cause respiratory 
depression’. Inhibition of prostaglandin biosynthesis occurs 
only at very high concentrations’, and the drug does not cause 
gastrointestinal blood loss*, Previous studies comparing 
nefopam and morphine have reported relative potencies varying 
from 0-2 to 0 6:1 (nefopam-morphine)!. Nefopam is available in 
both oral and intramuscular forms. The standard intramuscular 
dose of nefopam is 20 mg at 6-hourly intervals. 

Patient-controlled analgesia (PCA) provides good pain relief 
and is also an accurate method of measuring the morphine 
requirements of patients after surgery; PCA can therefore be 
used to measure the efficacy of analgesic agents™®. The PCA 
system used in this study was developed specifically for this 
purpose; patient interaction with the system was recorded on 
magnetic disc’. The morphine-sparing effect of an analgesic 
under study can be estimated by comparing the amount of 
morphine used by two groups, one receiving an active analgesic 
and the other a placebo®’. 

The aim of the present study was to measure the morphine- 
sparing effect of intermittent intramuscular nefopam in patients 
with postoperative pain after upper abdominal surgery 


Patients and methods 


Fifty-three patients, aged 18-75 years, scheduled for elective upper 
abdonunal surgery entered this double-blind study All patients gave 
informed written consent after reading an information sheet explaining 
the study, which was approved by the hospital ethics committee. All 
were American Society of Anesthesiologists class 1~3, and no patient 
with evidence of renal, hepatic, cardiovascular or respiratory 
ımpaiırment was included Patients with a history of epilepsy or 
glaucoma, and those receiving analgesic drugs pre-operatrvely, were 
also excluded. Patients were shown how to complete linear analogue 
pain charts and instructed pre-operatively in the use of the PCA system. 
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Patients were allocated randomly to one of two groups and were 
premedicated with oral temazepam 90min before surgery The dose 
varied according to the patient’s weight. 20mg f <5Skg, 30mg if 
<75kg, and 40mg if >75kg. At this ume, patients m the nefopam 
group were given nefopam 20mg intramuscularly, and those in the 
placebo group received a matching placebo. 

Anaesthesia was induced with a sleep dose of thiopentone, tracheal 
intubation was facilitated with vecurontum 01 mg/kg, or 
suxamethonium if indicated, and morphine 015 mg/kg was grven for 
analgesia. Anaesthesia was maintained with nitrous oxide in 33 per cent 
oxygen, and 0 5-1-5 percent enflurane as required. Increments of 
vecuronium were given as required. At the end of surgery, 
neuromuscular block was antagonized with neostigmine 2-5 mg and 
atropine 1 2mg. i 

On arrival in the recovery area, patients were given a second 
intramuscular dose of either nefopam 20 mg or placebo, and the PCA 
system was connected to the patient’s intravenous infusion via a valved 
Y-connector!® The PCA system was set to deliver a bolus dose of 
morphine 0 02 mg/kg The lockout time was 2 min plus the infusion time 
of 40s per mg morphine After they had fully recovered from the 
anaesthetic and could use the PCA without prompting, patients were 
transferred to the ward together with the PCA system and recerved 
further doses of nefopam or placebo at 6, 12, and 18 h postoperatively. 
Pain scores were recorded, using a 100 mm linear analogue scale, at 6 
and 24h postoperatively! t12. y 

After 24 h, the PCA system was disconnected and the patients were 
questioned about any adverse effects The nursing staff also recorded 
any adverse effects, such as episodes of nausea and vomiting, and 
whether anti-emetics were required The total morphine requirement of 
each patient ın the 24h was recorded. 

Statistical analysis of demographic data was performed using, where 
appropriate, the unpaired t test or the x? test Non-parametric data were 
analysed using the Mann-Whitney U test. Statistical significance was 
taken at P<0-05. 


Results 


Of the 53 patients entered into the study, 4 were withdrawn. One 
patient was returned to theatre from the recovery area; two 
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Table 1 Demographic data for nefopam and placebo groups 











Nefopam Placebo 

(n= 23) (n= 26) 
Male:female 7:16 11:15 
Age (years) 4943-1 4643-3 
Weight (kg) 62-5429 644423 
Height (cm) 163-342;1 167-541:9 


Values are mean +s.e.m. 


Table 2 Curmulatwe morphine consumption (mg) at Ih and 24h 
postoperatively ` 





Nefopam Placebo 
(n=23) (n= 26) 
ih 41408 8-5+0-8"* 
24h 44-147-2 62:5 +6:9* 


Values are meantse.m. **P<001; *P<005 (nefopam versus 
placebo) 


Morphine (mg} 





4 8 12 16 20 24 
Time (h) 


Figure 1 Mean (s.e.m.) cumulative morphine consumption m milhgrams 
over 24h for a placebo and b nefopam groups 


patients did not have upper abdominal incisions; and one 
patient was found subsequently to have received buprenorphine 
the night before surgery. The results from 49 patients were 
therefore available for analysis. 

Both groups were comparable for age, weight, height and sex 
(Table 1). The mean morphine consumption after 1h and the 
cumulative morphine consumption after 24 h were significantly 
lower in the nefopam group (P<0-01 and P<0-05), as shown in 
Table 2. After the first hour the nefopam group continued to use 
less morphine, but the differences in the hourly consumptions 
were not significant. Figure ] shows the mean cumulative 
morphine consumptions of the two groups. Patients in the 
nefopam group used 50 per cent less morphine than the placebo 
group in the first hour, and at the end of 24h had used nearly 
30 per cent less than the placebo group. The mean (+s.e.m.) 
time between the first dose given with the premedication and the 
second dose given immediately after surgery was 2114 12:1 min 
in the nefopam group and 194+7-8 min in the placebo group 
(not significant). Table 3 shows the results of the pain scores: 
there were no significant statistical differences between the two 
groups but there was a significant reduction in the scores in each 
group between 6 and 24h (P<0-01). 

The frequencies of side-effects are shown in Table 4. Although 


there was an increased observed occurrence of sweating in the 
nefopam group (P<0-01), none of the patients was aware that 
they were sweating. Two patients, one in each group, had the 
size of their bolus dose of morphine reduced by 25 per cent 
because of nausea. No episodes of respiratory depression were 
detected, and no patient required a reduction in the bolus dose 
because of excessive sedation. 


Discussion 

PCA is an excellent device for assessing the amount of pain a 
patient is experiencing*’. In general, the more pain a patient 
experiences the more morphine will be demanded from the PCA 
system. Unlike pain-scoring methods, the patient does not have 
to try to assess his own pain, he merely has to press a button if he 
feels pain. Because the patient is free to use the system whenever 
he chooses, this technique removes the effect of observer bias. 
PCA can be used to assess the morphine-sparing effects of any 
non-opioid analgesic and any pure agonist opioid, given by any 
route. For obvious reasons, it is not suitable for the assessment 
of partial agonist drugs. 

Previous single-dose studies comparing parenteral nefopam 
with morphine have shown that nefopam can be equi-analgesic 
with morphine. However, the results are variable, with relative 
potencies of nefopam:morphine ranging from 0-3 to 0-6:1'>*°. 
Other studies have described an apparent ceiling effect with 
increasing doses of nefopam'’-1*, This study has shown that 
nefopam hydrochloride 20mg when given as part of the 
premedication and immediately after surgery reduces by 
50 per cent the morphine requirements of patients in the first 
hour after surgery. When given at 6-hourly intervals for 
postoperative analgesia, nefopam reduces morphine con- 
sumption by nearly 30 per cént over 24h. 

The pain score data, which showed no differences between 
the two groups, demonstrated that both groups had used the 
PCA to titrate themselves to a similar degree of analgesia. 
However, the pain scores in both groups were higher at 6 h than 
at 24h despite the patients having access to generous amounts 
of morphine with which to control their pain. A possible 
explanation could be that the residual effects of anaesthesia 
reduced their ability to use the PCA system optimally. 
Alternatively it could be that their usage of morphine in the 
early postoperative hours was limited by the onset of side-effects 
such as nausea or sedation. One patient in the placebo group 
had pain scores of 100 and 95 at 6 and 24h respectively, despite 
taking 92-4 mg morphine during that time. In fact, this patient 


Table 3 Median pam scores at 6h and 24h postoperatively 





Nefopam Placebo 

(n=23) (n= 26) 
6h 34 (0-79) 38 ($~100)t 
24h 20 (0-66)* 22 (0-95)t* 





Patients recorded pain scores on 100mm linear analogue charts. The 
median and range of pain scores in millimetres are given. * P<0-01 
(6b versus 24h scores); t not significant (nefopam versus placebo) 


Table 4 Frequency of side-effects 








Nefopam Placebo 

(n= 23) (n= 26) 
Nausea 7 9 
Vomiting 2 4 
Sweating 4 1* 


* P <001 (nefopam versus placebo) 
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appeared to be very comfortable but complained of severe pain 
when asked. i 

Despite numerous shortcomings, the most popular method 
of providing postoperative analgesia is still intermittent 
intramuscular opıoids!?. One reason that this method is 
unsatisfactory is that many patients do not receive enough 
opioid because of fears of respiratory depression. Nefopam 
does not cause respiratory depression; no episodes of 
respiratory depression were detected in our patients receiving 
nefopam and morphine in combination Therefore the 
combination of standard intermittent doses of nefopam and 
morphine might be a safe way of increasing the percentage of 
patients who receive good postoperative analgesia. 

The high level of morphine sparing ın the first postoperative 
hour 1s interesting and was not found in our previous studiés 
using the PCA system to evaluate the effect of analgesic agents in 
the postoperative period®’, Presumably the morphine-sparing 
effect is related to the administration of two doses of nefopam 
within 4h, the first given at the time of premedication and the 
second on admission to the recovery area, thereby ensuring high 
blood levels within the immediate postoperative period. The 


morphine-sparing effect subsequently fell, suggesting that the 6- 


hourly dosage regimen may not have been optimum 

In summary, we have found that intermittent intramuscular 
nefopam has a morphine-sparing effect of about 30 per cent in 
patients during the first 24 h after abdominal surgery. It may be 
that a 4-hourly dosage regimen would further increase this 
effect. The combination of standard intermittent intramuscular 
doses of morphine plus nefopam would ensure that more 
patients received satisfactory analgesia m the postoperative 
period without increased risk of optoid-related side-effects. 
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Prophylactic antibiotics in elective 
colorectal surgery 


A randomized prospective study was conducted on 194 patients who 
underwent elective colorectal surgery for carcinoma. All patients 
received the same mechanical bowel preparation. In addition, patients in 
group A received oral neomycin and erythromycin base; patients in group 
B received systemic metronidazole and gentamicin, while patients in 
group C received both oral and systemic antibiotics. Postoperative septic 
complications related to colorectal surgery occurred in 27-4 per cent, 
11-9 per cent and 12:3 per cent respectively in groups A, B and C (y* =7; 
P<0-05). The incidence of sepsis in groups B and C was almost identical. 
Patients who received oral antibiotics alone (group A) had significantly 
higher risks of postoperative sepsis when compared with patients in either 
group B or group C (P<0-05). As there is no additional advantage of 
combining oral and systemic antibiotics, we recommend systemic 
metronidazole and gentamicin to be used with mechanical bowel 


Hospital, Wylie Road, Kowloon, 
Hong Kong 


The judicious use of prophylactic antibiotics, either given orally 
to obtain a local antimicrobial effect inside the gut lumen, or 
systemically to increase the tissue resistance to bacterial 
infection, significantly lowers postoperative septic complica- 
tions after elective colorectal surgery'?. 

There 1s strong evidence to suggest that oral antibiotics 
effective against aerobic and anaerobic pathogens reduce 
infection after colectomy? *.Oral neomycin and erythromycin 
base was first proposed by Nichols and associates*®’. Since 
then, the regimen has become popular® and it is widely used in 
North America’. Its efficacy has been confirmed by many 
clinical studies‘+, which include a large multicentre study. 

On the other hand, many surgeons use short-term 
prophylactic systemic antibiotics. Although there is still 
controversy in choosing the ideal systemic antibiotic and in 
determining the optimal duration of antibiotic administration, 
many regimens have been shown to be effective in colorectal 
surgery. 

Thus, it seems logical to compare the efficacy of oral versus 
systemic antibiotics in elective colorectal surgery and to find out 
whether a combination of these two regimens is better than 
either alone in a prospective randomized study. For oral 
antibiotics, we used a standard regimen of oral neomycin and 
erythromycin base*®’, For systemic antibiotics, we chose 
metronidazole and gentamicin because of their proven 
efficacy!°"??, No no-treatment control group was used because 
we considered it unethical!>. 


Patients and methods 


Patient selection 


All patients who underwent elective colorectal surgery for carcinoma in 
our unit between May 1981 and June 1987 were considered for 
participation ın the study. Patients were excluded if they had 
inflammatory bowel disease, an existing colostomy, an active infection, 
a history of sensitivity to any of the antibiotics used, a history of renal 
insufficiency or eighth nerve dysfunction, an obstructing colonic lesion, 
or a history of recerving antibiotics within the 2 weeks before operation. 


Stratification and randomization 


Surgeons were asked to predict pre-operatively the type of operation to 
be carried out. After informed consent was obtained, patients were 
stratified into three categories. intraperitoneal ileocolic anastomosis; 
intraperitoneal colocolic anastomosis; and anterior resection or 
abdominoperineal ‘resection. After stratification all patents were 
randomly allocated to one of the three treatment groups. A sealed 


preparation in elective colorectal surgery. 
Keywords: Prophylactic antibtotics, elective colorectal surgery 


envelope contained the random code number which defined the 
antibiotic group 


Mechancal bowel preparation and antibiotic administration 


All patients received mechanical bowel preparation in the manner 
described by Nichols and associates®’ This consisted of a 3-day 
preparation with diet, oral bisacodyl, oral magnesium sulphate and 
saline enema. 

For patients allocated to group A, 1 gram each of oral 
neomycin and erythromycin was administered at 1 pm, 2 p.m 
and 11 p.m. during the day before operation. For group B patients, 
metronidazole 500 mg and gentamicm 2mg per kg body weight were 
infused intravenously over half an hour just before surgery so that the 
serum levels of antibiotics were at their peaks at the tme of skin 
incision The systemic antibiotics were repeated at 8-hourly mtervals for 
two more doses. For group C patients, both oral and intravenous 
antibiotics were given in the manners previously described. 


Operative technique 


All operations were carried out in the mornmg. Although maximum 
latitude in technical details was believed desirable, certain restrictions 
were imposed to reduce variables. All colonic anastomoses were 
conducted in two layers, using an open technique, the external 
seromuscular sutures being of non-absorbable materials and the inner 
all-layers sutures being of absorbable materials, or the anastomosis was 
fashioned by a circular anastomosis stapler inserted transanally. 
Intraperitoneal drains, if used, were brought out through separate 


„stab incisions. Subcutaneous drains were forbidden. A colostomy or 


mucus fistula should not be brought through the main abdominal 
incision Fascia was closed with nylon stitches The skin and 
subcutaneous tissues of the main operative wound were closed in every 
instance. In abdommoperineal resection, the perineal wound was also 
closed primarily and a suction drain was routinely brought out through 
a separate perineal stab wound. 


Postoperative observations 


All patients were managed by the ward surgeons. All patients with 
suspected wound or intraperitoneal sepsis were inspected by one 
independent assessor who did not know which antibiotics were used. 
Administration of antibiotics, other than the protocol drugs, during 
the postoperative period was avoided. However, antibiotic therapy 
was permitted when clinical symptoms and signs suggested the 
presence of an infection and such findings were recorded before 
administration of antimicrobial agents. The infection had to be 
confirmed by appropriate culture findings Possible toxicity of the 
protocol antibiotics was assessed by pre-operative and regular 
postoperative haemoglobin measurements, white blood cell counts, 
electrolytes, urea, creatinine and liver function tests and by the simple 
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Table 1 Characteristics of patient groups and types of operation 
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No. of patients 
Age in years (mean +s.d.) 
Male: female 
No. of patients with associated serious medical diseases 
Types of operation 
Right hemicolectomy 
Transverse colectomy 
Left hemicolectomy 
Sigmoid colectomy 
Subtotal colectomy 
Pelvic exenteration 
Palliative bypass z 
Anterior resection 
Low anterior resection 
Abdominoperineal resection 


\ 
Table 2 Septic complications directly related to colorectal operations 





Group A GroupB GroupC 
(oral) (systemic) (oral +-systemic) 
No. of patients 62 67 65 
Abdominal wound sepsis i 
Major 13 4 3 
Minor 1 1 0 
Perineal wound sepsis 
Major 4 2 2 
Mimor 0 0 1 
Intraperitoneal abscess 3 2 2 
Anastomotic dehiscence 1 2 1 
Total 22 il 9 
No. of patients with 7 8 8 
complications 


chnical assessment of balance and hearing before and after 
chemotherapy. All patients were. examined before discharge from 
hospital and they were followed up in a specific out-patient clinic at 
monthly intervals for the first 3 months and thereafter at 2-monthly 
intervals. All patients were contacted by telephone for follow-up if they 
failed to attend the follow-up clinic 


Definition of postoperative septic complications 

We used the criteria of Ljungqvist, based on the clinical appearance of 
the wound combined with the results of culture, to determine whether 
the wounds were infected or clean!*, Wound infection was defined as 
wounds with purulent discharge. Wounds with serous discharge which 
gave positive bacteriological cultures and wounds with serous dis- 
charge after the patients had returned home so that cultures could not be 
taken were also included in the infected group. 

Intraperitoneal abscesses were diagnosed by ultrasonic evidence 
of an abscess, by laparotomy or by spontaneous discharge of pus into 
the rectum. š 

Fever of unknown origin was defined as persistent postoperative 
pyrexia with a daily peak temperature over 38°C for over 5 days and for 
which a specific focus could not be located. 


Post-randomization exclusion 

Patients in whom the protocol was violated and patients in whom 
clinical evidence of septic complications were absent but the original 
wounds were not available for observation for at least 7 days because of 
early reoperation or death were excluded. 


Estimated sample size 

Based on available published reports, infection rates of 20 per cent 
(range 8-41 percent) with oral neomycin and erythromycin 
base! 49.15, 8 per cent (range 5-10 per cent) with systemic metroni- 
dazole and gentamicin’! !?, and an estimated 4 per cent for patients 
receiving both oral and systemic antibiotics were projected. An alpha 
risk of 0 05 and a beta risk of 0-20 were accepted. The initial study was 
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Group A Group B Group C 
(oral) (systemic) (oral +systemic) 
62 67 65 
65:7+129 6354+149 6234157 

14:1 13°] 131 

4 5 5 
12 14 13 

3 4 2 

3 2 2 

8 7 7 

3 2 5 

0 1 1 

1 2 1 
14 13 12 

5 6 6 
13 16 16 


_ Eight 


projected to require 200 patients to show a statistical difference. We 
analysed our results statistically after inclusion of the first 202 patients. 


Statistical analysis 


Whenever feasible, Student’s t test or the y? test was employed 
for statistical evaluation. Data were significant when P<0-05. 


Results 


Post-randomization exclusion 


patients were excluded from this study after 
randomization: four from group A, one from group B and three 
from group C. The reasons for exclusion were violation of study 
protocol in four patients, death from cardiopulmonary causes in 
three patients and early reoperation for a burst abdominal 
wound in one patient. 


Matching of the groups 

Of the 194 evaluable patients, 62 were in group A, 67 in group B 
and 65 in group C. The randomized groups were well matched 
with respect to patient characteristics and surgical procedures 
(Table 1). 


Sepsis related to colorectal surgery 


Postoperative septic complications directly related to colorectal 
operations are shown in Table 2. Sepsis developed in 
27-4 percent in group A, 11:9 percent in group B and 
12:3 per cent in group C (y7=7:0, P<0-05). The incidence of 
sepsis in groups B and C was almost identical. Significantly 
more patients had septic complications in group A when 
compared with patients in either group B or group C (P <0-05). 


Unrelated sepsis 


Sepsis unrelated to colorectal operations occurred in 31 
patients. This included urinary tract infection in 14 patients, 
pulmonary infection in 13 patients and venous catheter sepsis in 
four patients. These complications were evenly distributed in the 
three groups of patients and there was no statistical difference 
between them. 

Fever of unknown origin occurred in three patients in group 
A, one in group B and one in group C. All these patients 
responded clinically to a course of systemic antibiotics effective 
against aerobes and anaerobes. 


Hospital stay 

The hospital stay for patients ın groups A, B and C (mean +s.d.) 
was 14-3472 days, 11:8464 days and 1211+49 days 
respectively. With this sample size, the difference between the 
different groups is not statistically significant. 


783 


Prophylactic antibiotics: W. Y. Lau et al. 

Complications of antibiotic preparation 

There was no clinical evidence of ototoxicity or nephrotoxicity 
in any of the patients who received aminoglycosides ın this 
study. No patient developed pseudomembranous enterocolitis. 


Pathogenic organisms 


For the 33 patients with pôstoperativė sepsis, pathogenic 
organisms were isolated in 30 patients (90-9 per cent). The 
commonest organisms isolated, either in pure or mixed cultures, 
were Escherichia coli (20 patients), Bacteroides fragilis (19 
patients), Staphylococcus aureus (7 patients), Proteus species (6 
patients), Streptococcus faecalis (5 patients) and Klebsiella 
species (3 patients). Although most of the Gram-negative rods 
were sensitive to gentamicin or neomycin, only 60 per cent of S. 
faecalis and 57 percent of S. aureus were sensitive to 
erythromycin. All B. fragilis isolated were sensitive to 
metronidazole but only 32 per cenit were sensitive to 
erythromycin. 


Discussion 

The incidence of septic complications following colorectal 
surgery is infiuenced by the pathology of the disease and the type 
of operation’®. It is more common following resection for 
inflammatory bowel diseases than carcinoma. In order to 
minimize this variable, we studied a homogeneous group of 
patients with colorectal carcinome alone. As mght 
hemicolectomy, left hemuicolectomy, sigmoid colectomy, 
anterior resection and abdominoperineal resection differ quite 
significantly in their incidences of postoperative sepsis’®, we 
stratified our patients into three different categories before 
randomization, to make subsequent statistical analysis of the 
data clinically more relevant'’. 

In clinical trials comparing oral with parental antibiotics, 
results have been conflicting'?4®. Some studies have 
demonstrated no statistical difference in incidence of 
postoperative septic complications between oral and systemic 
antibiotics!®*!. Other studies have shown the oral route to be 
superior®??*4; others, the parenteral route®:?>. These conflicting 
results are not surprising, as many different oral and systemic 
antibiotic regimens were used in these studies. 

Oral neomycin and erythromycin base have been shown to 
be one of the most effective oral antibiotic regimens in colorectal 
surgery'’?, Bacteriological study showed this regimen to reduce 
significantly the concentration of aerobes and anaerobes in the 
lumen of the colon*. It has been well studied clinically! ** 15 
and it has become popular® and widely used’. Random- 
ized prospective studies to compare oral neomycin and 
erythromycin with systemic antibiotics, however, also gave 
conflicting results®*, Systemic metronidazole and gentamicin 
were found to be inferior?* whereas systemic metronidazole and 
ceftriaxone were superior® to oral neomycin and erythromycin. 
Both these studies can be criticized because the mechanical 
bowel preparations used differ from that recommended by 
Nichols and associates+®?. Furthermore, in one study 
erythromycin stearate, which ıs more readily absorbed through 
the gastrointestinal tract than erythromycin base, was used**. 
Our results, using the standard regimen of oral neomycin and 
erythromycin base, show systemic metronidazole and 
gentamicin to be superior. 

The use of both oral and systemic antibiotics with 
mechanical bowel preparation is commonly practised by 
surgeons in elective colorectal surgery®. A few studies have 
addressed the issue of whether this combined approach is 
efficacious or unwarranted!®-?°?7_ These studies showed no 
additional benefit by adding oral antibiotics to systemic 
antibiotics when compared with systemic antibiotics alone!®-®, 
or when compared with oral antibiotics alone?’. Our results 
show that there is no additional advantage of combining oral 
and systemic antibiotics when compared with systemic 
antibiotics alone. We theréfote recommend systemic 


metronidazole and gentamicin to be used for prophylaxis 
against postoperative septic complications ın elective colorectal 


surgery. 
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Clinical diagnosis of an obturator hernia is elusive. With few 
exceptions, this uncommon condition has been an unexpected 
finding during surgical exploration of an intestinal obstruction 
of uncertain aetiology’. Herniography in obscure groin pain, as 
described by Scandinavian authors? *, may improve diagnosis. 


Case report 


A 78-year-old thin lady had been treated surgically for a right crural 
hernia 5 years ago. Without noticing any recurrence during the 
preceding year, she had experienced three acute episodes of intense right 
groin pain, associated with abdominal cramps, high-pitched bowel 
sounds and vomiting, which subsided spontaneously within hours. 
Physical examination showed no signs of groin swelling. 

Suspecting an obturator hernia, herniography was performed 
following the technique described by Gullmo er al.* and revealed a right 
obturator hernia (Figure /). 

The patient was operated through a preperitoneal approach and a 
thin peritoneal sac was found intruding into the right obturator 
foramen. It was freed and resected and a polypropylene mesh was placed 
beneath the pubis and both obturator foramina. 

The postoperative course was uneventful and 1 year after surgery 
the patient is leading a normal life. 


Discussion 


Obturator hernia occurs in the older age groups, predominating 
in the eighth decade, and mainly in women. The inextensible 
walls of the obturator canal make strangulation common and 
increase operative risk, because late diagnosis and treatment 
frequently lead to the finding of a necrotic bowel and make 
resection mandatory®. Therefore a precise pre-operative 
diagnosis made electively allows a planned surgical approach 
and an adequate repair. A purely clinical diagnosis is difficult, 
although it must be suspected whenever acute episodes of groin 
pain occur in old patients, with absence of groin tumours. 
Confirmation is possible only when any of the two 
pathognomonic signs are present: radiation of pain to the 
medial side of the thigh (Hownship-Romberg sign) or palpation 
of a painful tumour on vaginal examination. Both are 
uncommon: Gray et al.' found the former only in 48 per cent of 
their patients and the latter in 20 per cent. Herniography has 
been suggested as a useful method to establish the pre-operative 
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Figure 1 A contrast-filled pear-shaped peritoneal sac is seer 
through the right obturator foramen 


rotruding 


diagnosis. It is a technically simple, easily accessible, minimally 
invasive and quite inexpensive procedure. Once the hernia is 
demonstrated, an elective repair must not be delayed, because it 
allows optimal surgical management, which includes a 
preperitoneal approach and placement of a synthetic mesh 
without unnecessary intraperitoneal surgery. On the other 
hand, emergency surgery due to strangulation makes a 
laparotomy mandatory because of uncertain diagnosis and 
commonly leads to resection, with the inadvisability of using a 
synthetic mesh to repair the defect 
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Delayed external sphincter repair 
for obstetric tear 


In some patients with faecal incontinence due to an obstetric tear of the 
external anal sphincter there is additional weakness of the anal sphincter 
muscles from damage to the innervation of these muscles during delivery. 
Of 19 patients who required surgical repair of an obstetric sphincter tear 
some months or years after injury, 9 (47 per cent) had evidence of 
pudendal nerve damage at pre-operative anorectal physiological 
investigation. The result of surgical repair was excellent or good in eight 
of the ten patients in whom there was no evidence of nerve damage, while 
this was the case in only one of the nine patients with nerve damage. 
These results are significantly different (P =0-018). Thus the functional 
result of delayed anal sphincter repair after obstetric lesions is partly 
dependent upon whether the nerve supply is intact. Pre-operative 
physiological evaluation can give information on the probability of a 
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In recent years it has been shown that vaginal delivery can cause 
damage to the innervation of the muscles of the pelvic floor, and 
that this occurs especially with complicated deliveries, when the 
second stage of labour is prolonged, during delivery of a large 
baby, or with forceps delivery'*. Moreover, in patients with 
idiopathic anorectal incontinence in whom there is weakness of 
the anal sphincter muscles without a localized sphincter defect, 
there is often a history of difficult labour. In about 80 per cent of 
these patients there is electrophysiological evidence of damage 
to the nerve supply of the sphincter muscles, with slowed 
conduction in the peripheral parts of the pudendal nerves*** and 
electromyographic evidence of denervation and re-innervation 
of the muscle fibres*®. 

Vaginal delivery can also result in direct injury to the 
anterior parts of the anal sphincter, leading to incontinence’. 
Snooks et al.® found that there was physiological evidence of 
damage to the innervation of the sphincter musculature in 
60 per cent of patients with anorectal incontinence and an 
obstetric tear of the anal sphincter. It has been suggested that 
this accompanying nerve damage could be a factor in the poor 
results of some sphincter repair procedures?"!°, 

In this paper we report clinical and electrophysiological 
findings supporting this suggestion. 


Patients and methods 


Patients and surgical outcome 


We studied 19 consecutive patients (Table 1) admitted to St. Mark’s 
Hospital for treatment of anal incontinence following obstetric 
sphincter tear. Pre-operative physiological investigations had been 
performed in all these patients''. All patients had an anterior anal 
sphincter defect; this was confirmed both by the lack of concentric 
needle EMG activity of the anterior sector of the external sphincter at 
the pre-operative physiology investigation and, later, by surgical 
exploration. The pre-operative data for seven of the patients have been 
reported previously”. 

In 18 of the 19 patients the incontinence started immediately after 
childbirth, Case 17 became incontinent 24 years after the delivery of her 
sixth child. One patient (case 4) had two unsuccessful attempts at 
sphincter repair before referral to St. Mark’s Hospital. Case 18 had 
previously had two sphincter repairs and a pelvic floor repair, but 
incontinence developed 12 years later. Case 9 had an anal operation in 
infancy, and became incontinent after a forceps delivery. Case 3 was 
incontinent to flatus of sufficient degree to cause disabling social 
embarrassment. 

Two patients developed a rectovaginal fistula at the site of the 
primary sphincter repair after childbirth. One was immediately treated 
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with a colostomy {case 5) and the rectovaginal fistula and sphincter 
defect were repaired simultaneously. In the other (case 6), the fistula had 
already been treated when she was referred with incontinence. In this 
patient and in two other cases (cases 4 and 9) the sphincter repair was 
performed with a temporary colostomy. In all 19 patients the 
sphincter repair was performed using Parks’ overlapping suture 
technique’. In each case surgical repair was considered satisfactory, and 
there were no postoperative complications. The perineal wound healed 
by first intention, The postoperative follow-up ranged from 9 months to 
3 years. 


Grading of pre-operative and postoperative continence 

The pre-operative and postoperative continence was graded 
retrospectively from the case reports using a scale from 1 to 4 (Table 1). 1f 
the patient had the same grade after surgical repair as before surgery, an 
assessment was made as to whether the incontinence was similar, less 
frequent, or more frequent. In all cases grading was performed without 
knowledge of the pre-operative physiology results. 


Outcome of surgery 

By comparing the pre-operative and postoperative continence gradings 
the outcome of surgery was classified as excellent, good, fair or bad 
(Table 1). 


Physiological tests (Table 2) 

Anal manometry. In all but one patient, maximal resting and squeeze 
pressures were recorded using standard techniques, as described 
previously!?. 


Pudendal nerve terminal motor latency (PNT ML) measurements. In 
all patients the latencies from transrectal stimulation of the pudendal 
nerves at the ischial spines to the responses in the external anal sphincter 
on the two sides were recorded using the method developed at St. 
Mark’s Hospital?"*!!. In 18 patients the right and left PNTML was 
determined from stimulation of each pudendal nerve; in one patient the 
PNTML could be measured only on the right side (case 15). On the left 
side in this patient there was no response. 


Single-fibre EMG of the external anal sphincter. Single-fibre EMG 
studies of the external anal sphincter had been carried out pre- 
operatively in 10 of the 19 patients. The fibre density was 
calculated using the method previously described from this 
laboratory! 75-6! 1, 


Interpretation of physiological tests. An increased PNTML implies 
slowed conduction in the terminal part of the pudendal nerve 
innervating the external anal sphincter, while an increase in fibre density 
is a measure of compensatory re-innervation of the external anal 
sphincter. following previous partial denervation. Patients were 
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Table 1 Pre-operative and postoperative chmical information 
aaa aaa a o o o o ooo ŘS 








Age Duration of FI Pre-operative Postoperative Postoperative 

Case (years) Panty (years) grade grade follow-up (years) Outcome of surgery 

1 23 1 1 3 1 15 Excellent 

2" 26 1 3 3 (3) 3 Fair 

3* 27 1 4 2 2 1 Bad 

4* 29 1 3 4 4 3 Bad 

5* 30 1 3 3 Fair 

6 31 2 2 3 1 2 Excellent 

7* 32 1 1-5 3 (3) 15 Fair 

8 33 4 2 3 (3) 0-75 Fair 

9* 33 2 -15 4 4 3 Bad 

10 33 1 10 3 1 1 Excellent 
il 35 1 3 3 2 1 Good 
12* 39 2 18 4, 1 2 Excellent 
13* 43 4 10 3 3 2 Bad 
14 44 3 3 4 „1 1:5 Excellent 
15* 41 2 24 3 (3) 1 Fair 
16 47 6 5 4 i 1 Excellent 
17 53 2 6 3 1 2 Excellent 
18 64 2 3 3 1 1 Excellent 
19 64 6 28 3 (3) 0-75 Far 





FI, faecal incontmence; * pudendal neuropathy (see Table 2). The pre-operative and postoperative continence was graded thus: grade 4, incontinent to 
solid stools; grade 3, incontinent to quid stools; grade 2, incontinent to flatus; grade 1, continent including some control of flatus The postoperative 
values in parentheses indicate no change in grade after surgery but less frequent episodes of incontinénce Outcome of surgery was classified as follows 
excellent, grade 1 after surgery; good, higher grade after surgery; fair, same grade after surgery but less frequent incontinence; bad, no mprovement. 
Case 5 had a colostomy present when referred 


Table 2 Results of pre-operative anorectal physiology investigations 











Resting pressure Squeeze pressure* PNTML night PNTML left 
Case (cmH,0) {cmH,0) Fibre density (ms) (ms) Pudendal neuropathy 
1 50 33 16 1-5 17 
2 10 40 18 1-7 17 + 
3 35 150 26 21 + 
4 25 30 31 33 + 
5 60 1 21 25 + 
6 35 20 1-7 20 1-6 
7 40 2 20 24 25 + 
8 $ 16 24 18 
9 40 20 18 24 30 + 
10 30 30 17 20 20 
11 20 10 26 22 
12 48 40 26 26 + 
13 90 20 1:9 1:8 18 + 
14 38 38 18 1-8 
15 117 23 27 _ + 
16 10 is ' 2-0 21 
17 20 40 1-5 24 2:4 
18 51 27 18 18 
19 40 50 24 2-0 





* Squeeze pressure: maximal contraction pressure minus resting pressure; in case 15 no response could be elicited on the left side of the external anal 
sphincter muscle. PNTML, pudendal nerve terminal motor latency 


Table 3 Outcome of surgery for patients with and without evidence of 
pudendal nerve damage 


considered to have neurogenic damage to the external anal sphincter if 
the PNTML was longer than 24ms on either side and/or the fibre 
density was greater than 1-7 (reference 11). 








Outcome* 
Nerve damage Excellent Good Fair Bad 
Results 
Present 1 0 4 4 
Using the criteria described above, nine (47 per cent) of the Absent 7 1 2 0 


patients had an excellent or good result following the sphincter 


repair, six (32 per cent) a fair result and in four (21 per cent) 
surgery failed to improve continence. Age, parity, duration or 
severity of the incontinence were not predictive factors in 
determining the result of surgery. 

At the pre-operative physiology investigation nine 
(47 per cent) of the patients had evidence of damage to the 
innervation of the external anal sphincter, as shown by an 
increase in PNTML and/or fibre density. 


Br. J. Surg., Vol. 75, No. 8, August 1988 


*See Table 1 for a description of the classification of outcome 


Outcome in.relation to pudendal nerve damage 
In Table 3 the outcome of surgery is recorded separately for 
patients with and without evidence of damage to the innervation 
of the external anal sphincter. 

Of the 10 patients without evidence of nerve damage, eight 
(80 per cent) had an excellent or good result from the repair, but 


787 


Delayed external sphincter repair: S. Laurberg et al. 


only one (11 per cent) of the patients with nerve damage had a 
good or excellent result. These results are significantly different 
(P=0-018, one-tailed). For this statistical analysis the results in 
the two groups of patients were divided into excellent/good and 
fair/bad, and the P value was subsequently calculated using the 
exact probability test. Additional statistical analysis using the 
Wilcoxon rank sum test for unpaired data with the patients 


subdivided into the four subgroups shown in Table J gives 


P<0-01 (two-tailed). 
There was no correlation between the outcome of surgery 
and the pre-operative anorectal manometry studies. 


Discussion 
In a previous physiological investigation of 20 patients with 
anorectal incontinence after an obstetric tear of the external anal 
sphincter muscle, 60 per cent had evidence of damage to the 
innervation of the sphincter muscles®. In the present series, 
.47 per cent of the patients had evidence of pudendal nerve 
damage. In general, patients without electrophysiological 
evidence of pudendal nerve damage had a good or excellent 
result from surgical repair, but the results in the patients with 
pudendal nerve damage were much less encouraging. In patients 
with nerve damage any improvement gained by surgical repair 
lessens with time due to progression of the nerve damage caused 
by recurrent traction damage on the pudendal nerves during 
perineal descent associated with defaecation straining'?. It is this 
associated progressive neurogenic damage to the sphincters that 
leads to the poor outcome in the long term in this group of 
patients. Nevertheless, in patients with both direct sphincter 
tears and pudendal nerve damage, the relatively simple 
procedure of direct overlapping sphincter repair should first be 
attempted’. If the result of this procedure is not satisfactory or 
there is deterioration later, additional surgery to the pelvic floor, 
for example a postanal repair'*, may restore continence. 

Our results also provide strong support for avoidance of 
further vaginal delivery after previous anal sphincter injury to 
the sphincter, and, especially, its innervation'-*. In five of our 

-patients there was only slight anorectal incontinence after the 
delivery in which the sphincter tear occurred, but this problem 
was greatly aggravated after subsequent vaginal delivery. 
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Blood transfusion and infectious 
complications following colorectal 
cancer surgery 


Blood transfusion has been linked to clinical phenomena attributable to 
immune suppression. We prospectively studied the relationship between 
perioperative blood transfusion and postoperative infectious 
complications in 343 consecutive patients undergoing surgery for 
colorectal cancer. Of the 134 patients who received transfusions 33 
(24-6 per cent) developed infectious complications compared with 9 
(4:3 per cent) of the 209 patients who did not receive blood (P <0-0001). 
The mean number of units of blood received by patients who developed 
infectious complications significantly exceeded the number for patients 
without infectious complications (231 versus 0-74, P<0-0001). The 
association of transfusion with infections was highly significant 
(P <0-0001) after controlling for age, sex, blood loss, procedure, tumour 
differentiation, stage, admission haematocrit, duration of surgery, length 
of the specimen and tumour size. Blood transfusion appears to be an 
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The competence of the immune system may be a significant 
determinant of morbidity and mortality in the general surgical 
patient. Pre-operative immune suppression manifested by 
anergy to skin tests is associated with postoperative infection, 
septicaemia, and death related to infection’. To naturally 
occurring immune deficiency may be added certain iatrogenic 
factors inherent in the operative procedure such as anaesthetic 
agents**, duration of surgery*, and the magnitude of the 
procedure’. 

Recently another factor, perioperative blood transfusion, has 
been implicated in postoperative immune suppression®, 
Numerous studies in organ transplantation have demonstrated 
prolonged survival of allografts by transfusion-induced immune 
suppression. In addition, ın cancer patients early recurrence and 
poor prognosis are associated with perioperative blood 
transfusion and attributed to immune suppression. 

These observations lead to speculation that perioperative 
blood transfusion, by inducing immune suppression, may 
contribute to postoperative infections and septic mortality 
Multivariate studies have found that blood transfusion is an 
independent msk factor for postoperative infections’? and 
organ system failure!°. The current study is our appraisal of the 
association of perioperative blood transfusion with 
postoperative infections in patients with colorectal cancer. 


Patients and methods 


A total of 343 consecutrve patients were studied None had pre- 
operative evidence of liver or other metastases. Patients were identified 
pre-operatively between 1 August 1983 and 31 July 1986 All patients 
received bowel preparation with laxatives, enemas, oral neomycin and 
erythromycin base, and imtravenous cephazolin. Cephazolin was 
continued for 24h following surgery A purulent exudate was accepted 
as irrefutable evidence of wound infection. Urinary tract infection was 
diagnosed when culture yielded more than 100000 pathogens/ml or 
signs and symptoms of urinary tract infection were present in the 
absence of other possible sources. Pneumonia was diagnosed by fever, 
leucocytosis and infiltrate on chest X-ray. Intra~abdomunal collections 
were localized by ultrasonography and by computed tomographic 
scanning when other studies failed to reveal a source for fever and 
leucocytosis. 
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independent risk factor for postoperative infectious complications. 
Keywords: Colorectal cancer, blood transfusions, infectious complications, operation 


Information was recorded on age, sex, operative procedure, size 
of tumour, degree of differentiation, number of mvolved nodes, length 
of specimen, stage, admission haematocrit, operative blood loss, 
duration of operation, and blood transfusions administered during 
hospitalization’ pre-, intra-, and postoperatively No patients received 
chemotherapy or radiotherapy during the study. 

The variables (e.g. age, sex, etc) of the patients who developed 
infectious complications were compared with the values for patients 
who did not develop infectious complications. Student's t and 77 tests 
were used where appropriate. Multivariate analysis of the data was 
accomplished using BMDP stepwise logistic regression software’!-12 
run on an IBM 370 computer housed at the City University of New 
York Computing Center This program investigates the relationship 
between a binary dependent vanable such as infectious complication 
and a set of independent variables which may be categorical (such as 
operative procedure and sex) or interval-scaled (such as age, operative 
blood loss, duration of procedure, etc.). 


Results 


Of the 343 patients studied, 42 (12:2 per cent) developed infections 
following surgery (Table 1) Thirteen patients (3-8 per cent) 
developed wound infections and six (1-7 per cent) developed 
mtra-abdominal or pelvic collections. Three patients with wound 
infections subsequently developed dehiscence of the abdominal 
wound and died with multiple septic complications. One patient 
with suspected pelvic collection after abdominoperineal 
resection died from septic shock. Twelve patients had 
postoperative urinary tract infections which resolved with 
intravenous antibiotics. All patients ın this study were routinely 
catheterized with indwelling Foley balloon catheters before 


Table 1 Source of infection in the 343 patients studied 











n o 

Wound 13 38 
Urine 12 35 
Abdomunopelvic 6 17 
Pneumonia ? 6 17 
Sepsis without source 4 12 
Phlebrtis I 03 
Total 42 12-2 
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Table 2 Comparison of patients with and without infectious 
complications 








Not 
Infected infected P 

Age 70 68 0-254 
Sex 

Males 22 151 0849 

Females 20 150 
Operation 

Right hemicolectomy 4 63 

Transverse colectomy 0 10 

Left hemicolectomy 9 33 

Sigmoid resection 11 63 0-003 

Anterior resection 2 79 

Anterior resection with colostomy 8 29 

Abdominoperineal resection 7 19 

Subtotal colectomy 1 5 
Admission haematocrit 384 38-2 0842 
Specimen length (cm) 30 28 0 444 
Duration of surgery (min) 193 172 0018 
Blood loss (dl) 57 51 0 648 
Blood transfusions 231 074 <0001 
Tumour sıze (ml) 223 195 0-317 
Nodes 1-6 LI 0138 
Differentiation 

Well 160 24 

Moderate 101 12 0200 

Poor 17 6 
Dukes’ classification 

A 3 38 

B, 1 30 

B, 17 87 <0 001 

C 8 91 

C: 10 16 

D 3 39 


P values are taken to three decimal places 


Table 3 Association of infection with biood transfusion for each 
operative procedure 








n Infections % 

Right hemicolectomy 

Transfused 26 4 15 

Not transfused 4i 0 0 
Transverse colectomy 

Transfused 5 0 0 

Not transfused 5 0 0 
Left hemicolectomy 

Transfused 21 8 38 

Not transfused 21 i 5 
Sigmord resection ‘ 

Transfused 19 8 42 

Not transfused 55 3 5 
Anterior resection 

Transfused 18 1 6 

Not transfused 63 1 2 
Anterior resection with colostomy 

Transfused 23 7 30 

Not transfused 14 1 7 
Abdominoperineal resection 

Transfused 16 4 25 

Not transfused 10 3 33 
Subtotal colectomy 

Transfused 3 1 33 

Not transfused 3 0 0 





surgery. Six patients (1-7 per cent) developed pneumonia, one of 
whom also had a cerebrovascular accident and myocardial 
infarction but recovered and was discharged home. Four 
patients with fever, leucocytosis and positive blood cultures 
were successfully treated with intravenous antibiotics without a 
source of infection being found. For two of these patients colon 
resection had included a splenectomy for iatrogenic injury. One 
patient developed septic phlebitis. 

Univariate analysis comparing the patients who developed 


infections and those who remained uninfected (Table 2) revealed 
significant differences in the number of units of blood received, 
the distribution of the operative procedures, and the duration of 
surgery. Since progressive stage was not significantly associated 
with increasing risk of infection and, although significant by x? 
analysis, was not significant by the multivariate analysis to 
follow, it is not considered further. 

Right hemicolectomies, transverse colon resections, and 
anterior resections were associated with low risk of infection 
compared with 16-27 per cent for the remaining procedures. 
However, transfused patients exhibited greater risk of mfection 
than untransfused patients after every operation with the sole 
exception of abdominoperineal resections (Table 3). 

The risk of infection for patients with procedures lasting less 
than the mean of 174-4min was 8-3 per cent compared with 
16:7 per cent for more lengthy operations (y?= 13-371, 
P<0-0001). However, transfusion was significantly related to 
infection among patients with both short and long operations 
(Table 4). 

Blood transfusion was significantly associated with infection 
because 33 (24-6 percent) of the 134 patients ‘who received 
transfusions developed infectious complications compared with 
nine (4-3 per cent) of the 209 patients who did not receive blood 
transfusions (Table 5). The mean number of blood transfusions 
among the patients with infectious complications significantly 
exceeded those among patients without complications (2-31 
versus 0-74, P<0-0001, Table 2) The administration of blood 
was significantly (P<0-05) associated with low admussion 
haematocrit, high operative blood loss, bowel penetration 
by tumour (classification B, or greater), poor tumour 
differentiation, and lengthy specimens. However, none of these 
factors was associated with infectious complications (P > 0-10). 
Blood transfusions were associated with infectious com- 
plications when given pre-, intra-, or postoperatively (Table 5). 
None of the transfused patients developed an infectious 
complication before receiving their first unit of blood. In 
addition, the risk of postoperative infection increased 
progressively with the number of units of blood given, from 
5 per cent without transfusion to 30 per cent with three or more 
units of blood. 


Table 4 Association of mfection with blood transfusion controlling for 
duration of procedure 





n Infections % 
Long procedures (> 174 mm) 
Transfased 78 22 28 
Not transfused 84 5 6 
Short procedures (< 175 min) 
Transfused 52 11 21 
Not transfused 129 4 3 


Table 5 Relationship of infection with blood transfusions given pre- 
operatively, intra~operatively and postoperatwely 





n Infected % 

Pre-operative 

Transfused 26 5 19 

Not transfused 317 37 12 
Intra-operative _ 

Transfused 75 16 21 

Not transfused 268 26 10 
Postoperative 

Transfused | 58 18 31 

Not transfused 285 26 9 
Overall 

Transfused 7 134 33 25 

Not transfused 209 9 4 
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Table 6 Multwariate analysis with infectious complication as the 
dependent variable 








Variable _# P Degrees of freedom 
Age 0-16 0-686 1 
Sex <001 0-982 1 
Operation 1074 0-150 7 
Haematocnit 5:13. 0024 1 
Duration of surgery 0-04 0-839 I 
Estimated blood loss 007 0790 1 
Transfusions 3054 <0001 1 
Tumour size 0-85 0-356 1 
Nodes 2:36 0-125 1 
Differentiation 018 0-669 1 
Dukes’ classification 096 0-327 5 





P values are taken to three decimal places 


Multivariate stepwise logistic regression was used to 
combine variables, beginning with the most significant, into a 
model which will predict whether or not a patient will develop 
an infectious complication (Table 6). After each variable is added 
to the model, the significance of the remaining variables is 
recalculated, variables with P<0-1 are added and those with 


P>O15 are removed. The result of this analysis is that . 


admission haematocrit and whether or not the patient received 
blood transfusions were significantly related to the development 
of infectious complications, Admission haematocrit was 
significantly related to fection only in the context of 
transfusion: none of the patients with low admission 
haematocrits (below the mean of 38-2) developed infectious 
complications unless they were transfused (Table 7). The risk of 
infection among patients with low admission haematocrit was 
11-9 per cent and 12-5 per cent for patients with normal 
haematocrits. 7 

Finally, we used the multivariate analysis to investigate the 
relationship of transfusion to infection after consideration of all 
of the other variables. After consideration of age, sex, blood loss, 
procedure, tumour differentiation, stage, admission haemato- 
crit, duration of surgery, length of specimen, and tumour size, 
the association of blood transfusion with infectious 

. complications was highly significant (y? = 18-09, P < 00001). 


Discussion 
This study implicates blood transfusion as a factor in the 
development of postoperative infectious complications. The 
temptation is to attribute the association of blood transfusion 
with infection to operative difficulty or trauma related to the 
severity of disease and reflected by the need for transfusion. The 
lack of association of anaemia, stage, blood loss, specimen 
length and tumour size with infection, and the observation that 
transfusion was associated with infection independent of the 
operative procedure and its duration suggest that some other 
mechanism accounts for this association. In addition, two 
studies of penetrating abdominal trauma have identified blood 
transfusion as an independent risk factor for postoperative 
` infections. A prospective multi-institutional study of patients 
'’ with penetrating abdominal trauma observed that the number 
of units of blood administered was significantly related to the 
risk of operative infection independent of the number ‘of organs 
injured, colostomy formation, increased age, and shock on 
arrival’. A more recent study limited to penetrating colonic 
injury found that the number of units of blood given was the 
most significant risk factor for infection (P = 0-0004) and a dose— 
response relationship existed between the number of units of 
blood given and the proportion of patients with infections®. 
Shock, age, and number of organs injured were also significant, 
but colostomy, pre-operative delay, site of injury, duration of 
surgery, and degree of contamination were not significantly 
related to infection. i 

Operative difficulty and disease (or injury) severity are 
variables that are easily controlled using animal models. 
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Table 7 Association of fection with blood transfusion controlling for 
admission haematocrit 











n Infections % 
Low haematocrit (<38-3) 
Transfused 88 19 22 
Not transfused 71 0 0 
High haematocrit (> 38-2) 
Transfused 43 14 33 
Not transfused 141 9 6 





Allogeneic transfusions of rats are followed by immune 
suppression'>-!* and increased mortality from burn wound 
sepsis'®, intraperitoneal injections of Escherichia col*, and 
caecal ligation with puncture (D. C. Maidman et al., 
unpublished results) compared with rats given syngeneic blood. 
The available animal studies support the hypothesis that blood 
transfusion-induced immune suppression increases suscepti- 
bility-to infection and subsequent mortality. 

The specific component of transfused blood responsible for 
immune suppression has not been identified. Red cells and their 
components are immunosuppressive in vitro (references 16 and 
17 and Tartter et al., unpublished results), possibly owmg 
to macrophage release of prostaglandin E (reference 18). The 
reticulo-endothelial system is implicated by the observation that 
transfused damaged red cells are sequestered by the spleen and 
increase susceptibility to septic challenge!®. Transplant studies 
have implicated leucocytes in the production of the transfusion 
effect ın transplantation?°. However, since blood storage 
reduces the number of viable leucocytes and improves renal 
allograft survival?', and leucocyte extracts*? and large volumes 
of donor-specific serum prolong the survival of skin allografts”, 
leucocyte-derived products present in the serum of the 
transfused blood may be the cause of transfusion-induced 
immune suppression. Plasma has been implicated in 
transfusion-associated cancer recurrence by tumour growth 
experiments in mice?* and by clinical studies?5. 

Unfortunately, it is currently impossible to prove that the 
observed clinical phenomena in humans are not due to viral 
contamination of transfused blood. Human cytomegalovirus 
infections have long been associated with immune 
suppression??? and  post-transplantation infection is 
common?®, The facility with which the clinical studies can be 
reproduced in animal models makes it unlikely that viral 
infections are the cause of these phenomena. 

The effect of blood transfusion on transplants, malignancies 
and infections, even if all three are mediated by immune 
suppression, is unlikely to be mediated through the same arm of 
the immune system Current dogma indicates that malignant 
cells are destroyed by separate systems from those that destroy 
bacteria. Some have argued ‘before rational strategies can be 
evolved for minimizing the deleterious effects of blood 
transfusion, it is essential that these mechanisms be clearly 
defined, We do not agree that clinical studies of blood 
components for surgery should be postponed until the immune 
system is unravelled. Proof that transfusion affects a given 
element of the immune system is at hand, but proving that a 
given element of the immune system is responsible for 
postoperative infections or recurrent malignancies is difficult. 
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Influence of pancreatic resection 
on systemic complications in acute 
necrotizing pancreatitis 


The influence of pancreatic resection on early systemic complications of 
acute necrotizing pancreatitis was evaluated in 84 patients. The 
aetiology of pancreatitis was alcohol 71 per cent, gallstones 13 per cent, 
alcohol plus gallstones 2 per cent, trauma l per cent and idiopathic 
12 per cent. A total of 26 of 81 patients (32 per cent) had greater than 
50 per cent pancreatic necrosis and 9 patients (11 per cent) considered to 
have parenchymal necrosis at operation had none shown histologically. 
The overall mortality was 38/84 (45 per cent) and mortality during the 
first postoperative week was 15/84 (18 per cent). The outcome after early 
and delayed operation did not differ significantly. Pancreatic resection 


. had no beneficial effect on shock or respiratory or renal failure 


(respective pre-operative incidence 12 per cent, 11 per cent and 


Correspondence to. 14 per cent). 


Dr O Teerenhov 


The poor prognosis ın acute necrotizing pancreatitis is largely 
due to early systemic complications attributed to toxins released 
from the inflamed pancreas, or to late complications, which are 
mainly septic'-?. The role of pancreatic resection in the 
treatment of acute necrotizing pancreatitis is still contro- 
versial? >. Early removal of inflamed pancreatic tissue should, 
theoretically, diminish the release of toxins into the circulation, 
thereby helping to prevent systemic multi-organ failure. 
Opinions vary concerning the optimal timing and extent of 
pancreatic resection’. 

The present study aimed to evaluate the immediate effects of 
pancreatic resection in acute necrotizing pancreatitis, and to 
compare the outcome of early and delayed operation. 


Patients and methods 


Eighty-four patients underwent pancreatic resection for acute necrotizing 
pancreatitis during a 12-year period beginning in 1973 The mean age of 
the 74 men and 10 women was 43-6 (range 19-70 ) years. The severity of 
pancreatitis was classified in accordance with Ranson’s 11 prognostic 
signs, modified to suit our laboratory routmes. The causes of the acute 
pancreatitis were alcoholism (60 cases), gallstones (11), alcohol abuse 
plus gallstones (2), trauma (1) or unknown (10). 

The indication for laparotomy was clinically verified peritonitis or 
clinical deterioration despite intensive conservative treatment 
Contrast-enhanced CT was not used in our clinic dunng this study 
period The mean time from onset of symptoms to pancreatic resection 
was 56 days—less than 7 days in 68 patients and longer in 16. The 
groups did not differ significantly from each other (Table 1). 

At the initial laparotomy, resection of inflamed pancreas was 
performed in 62 patients, but only dramage of patchy penpancreatic 
necrotic areas in 22 The latter patients underwent pancreatic resection 
after subsequent progression of parenchymal necrosis. The 
macroscopically evaluated extent of resection was to the left of the portal 
vein (3 cases), to the nght of the portal vem (42 cases), to midway on the 
pancreatic head (26 cases), subtotal (12 cases) and pancreatoduoden- 
ectomy (1 case) 

Histological evaluation of the extent of pancreatic parenchymal 
necrosis was possible in 81 of the 84 cases, with study of from 4 to 8 
transverse sections from each specimen. Necrosis ın resected 
parenchymal tissue was expressed on a scale from nil to 100 per cent 

Evaluation of the patients pre-operatrvely and on postoperative 
days 2 and 7 included signs of shock (systolic blood pressure 
<80mmHg/l5 mim), oliguria/anuria (output <1200ml/24¢h), renal 
failure (serum  creatimme >230pmol/), arterial hypoxia 
(Po,<60mmHg), chest radiographic changes (pleural effusion, 
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atelectasis, parenchymal infiltration) and acidosis (base deficit 
>4 mmol/l) 
The x° test was used for intergroup comparative analyses 


Results 


Of the 84 patients, 8 died within the first 2 postoperative days 
and 15 within the first week. The overall mortality was 
45 per cent, ranging from 35 per cent to 100 per cent tn the 
various resection groups (Table 2). The primary causes of the 38 
deaths were multiple organ failure (9), complicating infection 
(19), bleeding ito the gastrointestinal canal or abdominal 
cavity (4), myocardial infarction (1), pulmonary embolism (1) 
and miscellaneous (4). There was no statistical difference in 
mortality between the patients operated on within 7 days from 
the onset of symptoms and patients operated on later (Table 1) 

Necrosis of peripancreatic and septal tissue was found at 
histological examination in all 81 studied cases, but no 
parenchymal necrosis in nine In 26 specimens there was more 
than 50 per cent necrosis (Table 2) which was more common in 
the group that underwent early operation (Table 1) Intra- 
operative bleeding was greatest when the resection extended to 
the head of the pancreas (Table 2). 

Table 3 shows the results of arterial Po, and chest 
radiography. Pre-operatively there was atelectasis in 16 
patients, pleural effusion in 15 and parenchymal infiltration in 5 


Table Pre-operative clinical data, pancreatic necrosis and mortality in 
relation to time from onset of symptoms to operation 


Interval to operation (days) 





<7 >7 
(1 = 68) (n= 16) 





Mean age (years) 418 514 
Number of Ranson signs (mean +s d.) 4444+19 464420 
Shock 9/68 (13%) 1/16 (6%) 


Urinary output < 1200 mi/day 
Serum creatinine > 230 umol/l 
Arterial Po, <60 mmHg 
Necrosis > 50% 

Mortality 


17/67 (25%) 3/16 (19%) 
9/65 (14%) 2/16 (13%) 
7/66 (11%) 2/16 (13%) 

23/67 (34%) 3/14 (21%) 

32/68 (47%) 6/16 (38%) 
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Table 2 Pancreatic necrosis, intra-operative blood loss and mortality in relation to extent of pancreatic resection 
a aac ind etal cS a u MI 


Pancreatic resection 








Midway on To right of To left of 
Total Almost total pancreatic head portal vein portal vem 
(n= 1) (n= 12) (n= 26) (n= 42) (n=3) 
Necrosis > 50% 0 4/11 (36%) 10/26 (38%) 12/40 (30%) 0 
Blood loss, ml (mean s.d.) 4050 $700 + 4300 5900 + 4050 ` 4700+ 3000 3000+ 700 
Deaths 1 (100%) 7 (58%) 9 35%) 19 (45%) 2 (67%) 








Table 3 Arterial hypoxia and chest radiography changes before and 
after pancreatic resection 











Postoperative day 
Pre-operative 2 7 
Arterial Po, <60mmHg 9/82 (11%) 14/77 (18%) 2/66 3%) 


36/81 (44%) 54/73 (74%) 48/68 (71%) 


* Atelectasis, pleural effusions, soft infiltrations 


Radiographic changes* 





Both hypoxia and intrathoracic changes were more frequent on 
the second postoperative day. Ventilatory support was-required 
pre-operatively by one quarter of the patients for 1-7+1-5 days 
and postoperatively by all but four patients for 14-7 + 15-6 days. 

Renal insufficiency was indicated pre-operatively by the 
serum creatinine values in 14 per cent and by the urinary output 
in 24 percent of the patients. Table 4 shows that the serum 
creatinine tended to rise postoperatively, though fewer 
survivors had low urinary output. 

Changes reflecting pre-operatively severe hypoxia (arterial 
Po, <60mmHg) were found ın 7 out of 9 patients (78 per cent), 
renal failure (serum-creatinine >230ymol/l) in 9 out of 11 
patients (82 per cent), vascular collapse in 9 out of 10 patients 
(90 per cent) and acidosis in 41 out of 47 patients (87 per cent) 
within 7 days from the onset of symptoms. 


Discussion 


Among the methods recommended for treating acute 
necrotizing pancreatitis are drainage alone, peritoneal lavage, 
debridement and pancreatic resection. The aims of surgery in 
these cases are to confirm the diagnosis, if possible correct 
causal factors, remove damaged pancreatic tissue and treat 
complications. 

The timing (early or delayed) and the extent of pancreatic 
resection have been much debated. Criticism of early resection 1s 
based mainly on two assumptions: (1) that not all patients with 
severe early toxaemia benefit from such surgery®®, and (2) that 
early evaluation of pancreatic damage is difficult because the 
demarcation between vital and necrotic tissue is not established 
until the second week of the disease''”?, Accordingly, early 
operation may result in too radical excision at the expense of the 
exocrine and endocrine function of the pancreas. In the present 
series the necrotizing process was rapid, and extensive 
pancreatic necrosis was more commonly found at early than at 
delayed operation. The nine cases without parenchymal 
necrosis in the resected pancreas reflect the difficulty of accurate 
peroperative assessment of necrosis. 

The heavier intra-operative bleeding in more extensive 
resections obviously could be ascribed to technical problems 
associated with the head of the inflamed pancreas. Mortality, on 
the other hand, did not differ significantly according to extent of 
pancreatic resection. 

Vasoactive and toxic substances are released into peritoneal 
exudate and blood early in the course of pancreatitis, with 
adverse effects on remote organs!®!!, Barly death in acute 
necrotizing pancreatitis is often due to toxaemia and multi- 
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Table 4 Signs of shock, renal insufficiency and acidosis before and after 
pancreatic resection 














Postoperative day 
Pre-operative 2 7 

Shock , 10/84 (12%) 9/80 (11%) 0 
Serum creatinine 

> 230 pmol/l 11/81 14%) 15/76 (20%) 14/66 (21%) 
Unmary output 

< 1200 mi/day 20/83 (24%) 12/78 (15%) 8/67 (12%) 
Base deficit >4mmolfl 47/82 (57%) 12/76 (16%) 13/65 (20%) 


organ failure, whereas the main causes of late death are septic 
complications. Beneficial effects of peritoneal lavage on early 
complications and mortality have been observed and attributed 
to removal of the pancreatic toxins from ascitic fluid??"**, but 
contrary reports have also been published’*-°. 

Some authors advocated early resection of the pancreas as 
producing an immediate favourable response*:'’. Resection of 
the pancreas presumably reduces the release of toxins. In the 
present study, however, pancreatic resection had no immediate 
beneficial effect on the incidence of shock or pulmonary or renal 
insufficiency, which were found almost solely in the early phase 
of pancreatitis. Only acidosis was improved within the first two 
postoperative days, when 10 per cent of the patients had already 
died. On postoperative day 7 the survivors were improved in 
regard to shock, respiratory function and acidosis compared 
with the pre-operative state. The mortality was higher after early 
than after delayed surgery (47 versus 38 percent), but the 
difference was not significant. 

This study suggests that pancreatic resection does not offer 
benefit in the management of multi-organ failure due to acute 
necrotizing pancreatitis. Consequently we now avoid pancreatic 
resection in the early toxaemic phase of pancreatitis. 
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Anatomic reconstructive surgery for high imperforate anus has 
been a challenging exercise. Even now, there is still room for 
improvement. Posterior sagittal anorectoplasty represents a 
rational approach and is gaining popularity. The wide perineal 
exposure affords precise identification of the sphincter 
components and accurate placement of the bowel. However, 
recently, concern has been expressed about the possibility that 
the direct mucocutaneous anastomosis flush with perineal skin 
could result ın distressing complications of stenosis and mucosal 
ectropion. We describe a modification incorporating primary 
anoplasty with local skin flaps. This produces superior 
functional and aesthetic results. 


Method 


With the baby in the prone jack-knife position, the distal bowel 1s 
exposed via a long midline tncision after splitting successive muscle 
layers strictly sagittally. The bowel ıs opened longitudinally by a dorsal 
incision to reveal the opening of the recto-urethral fistula The mucosa 
around the opening 1s circumcised and the fistula closed, leaving a 
ventral slit in the terminal end of the bowel. The bowel is mobilized until 
it can be brought down to within 7-5 mm from the perineal skin level 
Partial suturing of the dorsal longitudinal incision with or without 
tapering of the bowel leaves a terminal 1 cm dorsal slit. The sphincter 
musculature is reconstituted as described by de Vries and Pena’. 
From the original wound edges, two skin incisions are then made 
(Figure 1), to allow elevation of two triangular skin flaps with the 
broad base lying on either side of the proposed anal site. When the 
lateral skin edge bordering the triangular donor defect 1s retracted 
medially by the skin hook, the skin flaps will undergo 180° rotation and 
mnterdigitate with the slits in the anterior and posterior wall of the 
rectum and, simultaneously, skin from both buttocks is drawn medially. 
For convenience, mucocutaneous anastomosis is performed before 
complete suture closure of the donor defects But once the latter 1s done, 
buttock skin on both sides of the donor defects is securely displaced 
medially, allowing further ascent of the mucocutaneous junction. 
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Figure 1 Operatwe details. a Near the completion of Pena’s operation, 
incisions for skin flap anoplasty are marked (dotted lines) b The anterior 
Slap ıs elevated and ıs about to rotate 180° to be inserted into the ventral 
slit of the distal rectum ¢ The comparatively big flap ts stitched to the slit 
edge, as well as the adjacent cut end of the bowel d The donor defect is 
being closed longitudinally, pulling adjoming buttock skin medially The 
external sphincter layers (ES) and Levator muscle (LA) are conveniently 
repaired at this stage. e Sumilarly, the posterior flap rotates backwards and 
inwards to fit into the dorsal rectal wall slit. f The resulting donor defect 1s 
closed by approximating opposing skin edges, thereby further mverting the 
anal orifice 


Discussion 

Apart from being technically simple, our modification carries 
several advantages The interdigitating suture line minimizes the 
chance of a stricture. A skin-lined anal canal, as ın normal 
anatomy, is essential in preventing exposure of rectal mucosa 
with its attendant problems of irntation, wetting and bleeding. 
Its cutaneous sensation may contribute to faecal control and 
perineal cleanliness. The extent of mobilization of the bowel is 
lessened and accordingly the risk of haematoma and nerve 
damage is reduced as the maximum length of the bowel 1s 
utilized in our technique without extensive trimming and the 
bowel does not need to be fully drawn down to the skin level. 


We believe that skin-flap anoplasty 1s an integral part of any 
operation for imperforate anus. 
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Gallbladder non-filling: an 
indication for cholecystectomy 
after endoscopic sphincterotomy 


The place of endoscopic sphincterotomy in the treatment of common duct 
stones leaving the gallbladder in situ remains controversial. Over a 3-year 
period, 20 elderly high-operative-risk patients with stones in the common 
duct and intact biliary tree were treated by endoscopic sphincterotomy 
leaving the gallbladder in situ. Two patients underwent cholecystectomy 
for persistent symptoms after endoscopic sphincterotomy, and 18 
patients were discharged from hospital, with the gallbladder intact. Of 
the 18 patients, 6 developed recurrent gallbladder problems, with 3 of the 
6 dying as a result of these problems. On review of our data, these six 
patients were in a group of eight who, at the time of original endoscopic 
retrograde cholangiography (ERC), were shown to have an obstructed 
cystic duct. The other 10 patients, with a patent cystic duct and 
discharged with gallbladder in situ, remained symptom free over a 
median follow-up period of 9 (range 2-42) months. We conclude that if 
the gallbladder does not fill at ERC (indicating probable cystic duct 
obstruction), cholecystectomy is warranted. When the gallbladder fills, 
regular follow-up alone is justified in the absence of symptoms. 

Keywords: Cholelithiasis, common bile duct, calculi, endoscopy, gallbladder diseases, bile duct 


5042 obstruction, extrahepatic 


Endoscopic sphincterotomy in the management of common 
duct stones in patients’ with a gallbladder is reported 
increasingly in the literature, mainly in patients with poor 
anaesthetic risk but also in those with jaundice, cholangitis and 
gallstone pancreatitis'!!. The patients may proceed to early 
elective cholecystectomy or be discharged with their gallbladder 
in situ. Cystic duct obstruction has been suggested as a potential 
predictor of future biliary problems in asymptomatic patients 
with gallbladder stones!:!?-13, 

The aim of this study was to assess outcome in patients of 
poor operative rsk with common duct stones and a gallbladder 
in situ who were treated’ by endoscopic sphincterotomy alone. 
Furthermore, we analysed the significance of gallbladder non- 
filling at endoscopic retrograde cholangiography (ERC), a 
potential indicator of cystic duct obstruction, in predicting 
further gallbladder problems. 


Patients and methods 


Twenty patients, with an intact gallbladder, had endoscopic 
sphincterotomy for common duct stones between September 1983 and 
December 1986. Their median age was 80 (range 51-89) years with a 
M:F ratio of 3:2. All 20 patients had concurrent medical illnesses which 
increased the risks of abdominal surgery, hence they were referred for 
treatment of the common duct stones via the-endoscopic method 
(Table 1). All patients bad symptoms and signs of biliary stone disease; 
90 per cent were jaundiced, 60 per cent had pain requiring parenteral 
analgesics, 10 per cent had pancreatitis and 40 per cent were febrile. 

All patients received intravenously administered broad-spectrum 
antibiotics 1h before endoscopy. After medication with pharyngeal 
local anaesthesia (atropine, diazepam and glucagon), ERC was 
performed using a standard duodenoscope The common bile duct was 
freely cannulated and 30 per cent Urografin* mixed in normal saline 
injected to opacify the biliary tree Multiple X-rays were taken and the 
patient positioned so as to maximize gallbladder filling. The cystic duct 
was considered obstructed if the gallbladder was not visualized after 
sufficient contrast was injected to opacify the extrahepatic ducts densely 
and to fill the tertiary mtrahepatic branches. 

Endoscopic sphincterotomy was performed with a Demlng'* 
papillotome using alternating coagulation and cutting diathermy The 





* Schering, Berlin, FRG 


length of the sphincterotomy depended on the size of the common bile 
duct calculus, and in general was in excess of 1-5cm. An assessment of 
length was made using the markings on the papillotome. 

After sphincterotomy, the patients were fasted until the pharyngeal 
anaesthesia wore off and fluids and food were then introduced over the 
next 24h, as tolerated Those patients who remained asymptomatic 
were discharged home. If symptoms persisted, these were treated 
according to the cause. 

ERC was repeated in 17 of the 20 patients 6-12 weeks after 
sphincterotomy in order to assess common duct clearance. In three 
patients, follow-up ERC was not performed, the clinical status and 
biochemical investigation alone being used to decide outcome. All 
patients were examined 3 months after the procedure and then by 
personal and telephone interview. All patients with contimutng 
symptoms were re-examined and investigated as warranted. 

Comparisons with regard to outcome were made using the Fisher 
exact test!" taking P<005 as significant Data are presented as the 
median plus range 


Results 


After endoscopic sphincterotomy, two patients with a patent 
cystic duct required cholecystectomy for continuing symptoms 
(Table 2). Six (33 per cent) of the remaining 18 patients who were 
discharged with gallbladder in situ developed gallbladder- 
related problems within a median follow-up period of 8 months. 
For further analysis, the patients were subdivided into two 
groups depending on whether or not there was gallbladder 


Table 1 Major concurrent medical illness 





P No 
Gallbladder filled gallbladder filling 
Concurrent illness (n= 12) (n= 8) 
Obstructive airways disease 2 xB 
Congestive cardiac failure 3 1 
Cerebral vascular disease 1 1 
Ischaemic heart disease 4 3 
Parkinson’s disease 1 — 
Hypertension 1 — 
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filing on ERC. There were no significant differences ın the 
severity of symptoms or signs between the two groups and, in 
particular, no patient had clinical evidence of persistent acute 
cholecystitis. The results of treatment are summarized in 
Table 2. In 10 of the 18 patients the gallbladder had filled on 
ERC. Three of these patients did not have common duct'stones 
at the time of sphincterotomy. However, in all three there had 
been recent evidence of passage of a stone (pancreatitis, 1; 
jaundice, 2). All three patients had small stones in the 
gallbladder and endoscopic sphincterotomy was performed. All 
10 of these patients were discharged with gallbladder in situ and 
none has had subsequent biliary problems at a median follow- 
up of 9 months since sphincterotomy. Two patients remain 
asymptomatic despite the continuing presence of large stones in 
the common bile duct. Two other patients have died of non- 
_biliary causes. z 
Sıx of eight patients without gallbladder filing at ERC 
required cholecystectomy (Table 3). Four of these eight patients 
have died and three of these deaths have been related to the 
gallbladder. One patient wıth moderately severe chronic 
obstructive airways disease developed acute cholecystitis which 
was managed conservatively in a remote hospital. He developed 
septic complications and died without further surgical or’ 
endoscopic treatment. A second patient, also with chronic 
obstructive airways disease, presented acutely with a ruptured 
gallbladder. . This was treated surgically but he died 
postoperatively from septic complications A third patient 
developed a cholecystocholedochal fistula, associated with 
acute cholecystitis and cholangitis after a stone m the 
gallbladder eroded into the bile duct. Endoscopic and operative 
intervention restored normal biliary anatomy; however, 
continuing hepatobiliary sepsis resulted in her death from 
cardiac and renal causes. A fourth patient died of a myocardial 
infarction but had no biliary symptoms. Three other patients 
had uneventful cholecystectomies following acute cholecystitis 
(two patients) and cholangitis associated with sphincterotomy 
stenosis (one patient). An additional patient has recurrent 
biliary colic which may be due to continuing disease in the 


Table 2 Follow-up results after endoscopic sphincterotomy ın patients 
with an intact gallbladder 








No 
Gallbladder filled gallbladder filling 
(n=12) (n=8) 
Early cholecystectomy 2 0 
Discharged, gallbladder 
in situ 10 8 
Follow-up (months)* 9 (2-42) 7 (3-28) 
Maximum CD stone 
diameter (mm)* 12 (0-24) 9 (3-20) 
Residual CD stones 2 
Cholecystectomy needed 0 6t 
Gallbladder-related deaths 0 3 


* Median and range, t P<0-01, Fisher’s exact test (gallbladder filled 
versus no gallbladder filling); CD, common duct 
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gallbladder. However, she also has a large stone in the common 
duct which has not been cleared despite a long sphincterotomy. 
Associated medical problems have precluded surgical 
intervention ın this patient, her symptoms were treated 
conservatively. 


Discassion 


This study has demonstrated that endoscopic sphincterotomy, 
leaving the gallbladder in situ, 1s associated with complications 
in 33 percent (6/18) of patients within a median follow-up 
period of 8 months. Previous studies of this method of treatment 
report biliary complications in 0-22 per cent of patients over 
follow-up periods extending up to 7 years*"!!. In a previous 
series of 22 patients‘? treated in this way, the authors concluded 
that an obstructed cystic duct may increase the chance of 
subsequent gallbladder problems. However, more recently in 
two other series’!-'® an association between non-filling of the 
gallbladder at ERC and subsequent gallbladder problems has 
not been found. In one study, 81 patients had endoscopic 
sphincterotomy with the gallbladder in situ and 17 patients 
required cholecystectomy for gallbladder problems The 
majority of the patients requiring cholecystectomy had a patent 
cystic duct as demonstrated by ERC, leading to the conclusion 
that an obstructed cystic duct does not influence subsequent 
outcome. However, contrary to our study and that of Solhaug et 
al.'* no data are given on the outcome of patients with non- 
filling of the gallbladder at ERC. Furthermore, in this series, 
attempts at gallbladder filling were not made. Thus the findings 
and conclusions regarding obstructed cystic duct have not been 
addressed by these studies. In our series, all patients who 
developed’ gallbladder problems displayed non-filling of the 
gallbladder on ERC, whereas the patients who have remained 
well demonstrated a patent cystic duct. However, as noted in 
other series, two of our patients with a patent cystic duct 
continued to have gallbladder symptoms despite endoscopic 
sphincterotomy and they required cholecystectomy before 
discharge from hospital. The sign of non-fillng of the 
gallbladder at ERC when the common duct has been freely 
cannulated and the intrahepatic ducts displayed indicates 
obstruction of the cystic duct!7!®. The obstruction may be due 
to an mnpacted stone in Hartmann’s pouch plus surrounding 
acute and chronic inflammation. Whether this obstruction 
persists after relief of the acute inflammation is not evident from 
our study. However, in the light of subsequent outcome in these 
patients we expect that the obstruction had persisted. 
Rohrmann et al.’® studying a group of patients mainly with 
acalculous gallbladder disease showed that cystic duct 
obstruction on ERC did not correlate with obstruction of the 
cystic duct at operation or autopsy. However, the lack of 
correlation in this study may be owing to the absence of 
gallstones in the majority of their patients and this 1s not 
comparable with our series 

In our study, ifthe gallbladder did not fill at ERC, six of eight 
patients required cholecystectomy within a median period of 
7 months. Conversely, if the gallbladder filled and the patient’s 
initial symptoms resolved following sphincterotomy, then all of 
the 10 patients with a patent cystic duct who were discharged 


Table 3 Indications for cholecystectomy after endoscopic sphincterotomy in patients with a non-filling gallbladder 











Time 

Age after ES 
Patient (years) Sex. Indication : (months) Outcome 
1 65 M Acute cholecystitis 27 Death 
2 73 M Ruptured gallbladder 3 Death 
3 85 F Cholecystocholedochal fistula 3 Death i 
4 82 M Acute cholecystitis 3 Cholecystectomy; normal recovery 
5 73 M Ampullary stenosis, cholangitis 3 Cholecystectomy, choledochoduodenostomy; normal recovery 
6 64 M Acute cholecystitis 27 Cholecystectomy; normal recovery 
pane oe 





ES, endoscopic sphincterotomy 


1 
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with the gallbladder in situ remained asymptomatic for a median 
follow-up period of 9 months. In a previous follow-up study?! of 
patients with gallbladder stones and minimal symptoms, 
opacification of the gallbladder by oral cholecystography was 
assessed as a means of predicting future gallbladder 
complications. At a median follow-up period of 2 years the 
incidence of cholecystectomy for such complications was 
significantly greater in patients demonstrating non- 
opacification of the gallbladder when compared with patients in 
whom it opacified on oral cholecystography. Thus, both of these 
studies support the conclusion that cystic duct obstruction in 
the presence of stones in the gallbladder predicts future 
gallbladder complications. 

A major source of concern ın our study has been the severity 
of the gallbladder complications in those patients with an 
obstructed cystic duct having endoscopic sphincterotomy and 
leaving the gallbladder in situ. These complications have led to 
death in three patients, these deaths being attributable to 
overwhelming sepsis. Undoubtedly the age and general health 
of the patients also contributed to the outcome as these patients 
initially underwent endoscopic therapy because of the greater 
risks associated with abdominal surgery?°?!. However, the 
presence of a sphincterotomy with the potential communication 
between the duodenum and a diseased gallbladder may have 
contributed to the severity of the complications??, 

The adequacy of the sphincterotomy, size and number of 
stones and clearance of the common duct are not significant 
variables in our series in that only one patient with a non-filling 
gallbladder had a large residual stone in the common duct after 
a long sphincterotomy, whereas two patients in the group with 
opacified gallbladder still. have large stones in the common 
duct. None of these three patients has developed further 
gallbladder complications, although the former continues to 
have symptoms. 

The findings of our study lead us to conclude that in 
medically compromised patients with common bile duct stones 
and an intact gallbladder, endoscopic sphincterotomy leaving 
the gallbladder in situ is justified if the gallbladder fills with 
contrast at ERC and the symptoms resolve following the 
procedure. However, early surgical review is needed for 
recurrent biliary symptoms. Should the gallbladder fail to 
opacify despite free cannulation of the common bile duct, dense 
opacification of the extrahepatic biliary tree and filling of the 
tertiary intrahepatic bile ducts, then ‘cholecystectomy is 
recommended to avoid future gallbladder complications. 
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Choledochal cyst: a 33-year review 


We present 13 patients who were seen at Glasgow hospitals over a 33-year 
period. Only five (38 per cent) were children. Of the eight adults, two had 
complications of the cyst at presentation, namely biliary cirrhosis and 


J. F. R. Robertson and 
P. A. M. Raine 


cholangiocarcinoma respectively. Another adult patient developed a 
carcinoma in the cyst 9 years after internal drainage. The incidence of 


malignant change in the series was therefore 15 per cent. Only five 
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Choledochal cysts are believed to be of congenital aetiology, 


_ with most cases presenting in chıldhood!. The majority of 


reported cases come from the Orient where the abnormality 
appears more common. This paper reports on 13 patients with 
choledochal cysts seen in the surgical units of adult and 
paediatric hospitals in Glasgow over a 33-year period. 


Patients 


During the pertod 1 January 1953 to 31 December 1985, 13 patients (11 
female and 2 male) are known to have presented in Glasgow with 
choledochal cysts; these comprised 8 adults (i.e. patients older than 16 
years) and 5 children There are five general hospitals as well as the 
Royal Hospital for Sick Children (RHSC) in Glasgow and the records of 
these hospitals were reviewed. Together the hospitals have a catchment 
population of one million, although they also receive secondary referrals 
from the West of Scotland region (population 2-7 million). Of the 13 
patients, 1 adult and 1 child came from outside the pnmary catchment 
area of the Glasgow hospitals. 

The clinical details of the patients are given in Tables | and 2. The 
presenting features ın children were abdominal swelling (four patients) 
and/or jaundice (two patients) while in adults they were abdominal pain 


(five patients) and/or jaundice (five patients) Two patients, one child ' 


and one adult, had pre-operative serum amylase measurement: ın both 
cases the levels were normal. 

The earliest two paediatric cases were diagnosed at laparotomy. The 
three most recent cases were diagnosed pre-operatively by ultrasound. 
The diagnoses in adults were made by various means’ oral 
cholecystogram (one patient); intravenous cholangiogram’ (four 
patients), percutaneous transhepatic cholangiogram (one patient), 
endoscopic cholangiopancreatography (one patient) and laparotomy 
(one patient). 


Results 


A variety of operations were performed. Details of the paediatric | 


cases are shown in Table J. The earhest child (1) had partial 
excision of the cyst, which subsequently recurred requiring 
further surgery on three occasions. Two children had complete 
excision of their cyst. The first of these (2) had excision and 
primary anastomosis of the bile duct which was disrupted on 
removing the T tube at postoperative day 10. At the resulting 
operation she had a choledochoduodenostomy. Three years 
later the patient was admitted with hepatosplenomegaly. Biliary 
cirrhosis was diagnosed and a barium swallow showed 
oesophageal varices. The patient had three episodes of 
haematemesis before she was lost to follow-up at 6 years of age 
when her parents emigrated. The second child (4) had 


_ complete excision of the cyst. Liver biopsy at that time showed 


1 


{ 


fibrosis secondary to biliary obstruction. Postoperatively 
hepatomegaly persisted with mild elevation of the 
transaminases (aspartate aminotransferase 78 units/l1 and 
alanine aminotransferase 56 units/l) and, in view of the hepatic 
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patients have remained well after surgery: three had complete excision 
and two internal drainage. Of the eight other patients, one had complete 
excision, five had internal drainage, one had partial excision and one had 
cholecystectomy and (years later) sphincterotomy. We believe that 
excision of the cyst is the treatment of choice. 

Keyword: Choledochal cyst 


biopsy report, she was treated with steroids for 3 years during 
which time she was clinically asymptomatic. For the last 3 years, 
without medication, she has remained well: clinical examination 
and ultrasonography have been normal although no liver 
function tests have been carried out since the steroids were 
stopped. 

A fourth child (3) had Caroli’s disease which involved 
dilatation of both extra- and intrahepatic ducts. She underwent 
cholecystectomy and a Roux loop of jejunum was brought up to 
the cystic duct. Liver function tests 6 months after surgery were 
normal. Three years after surgery the general practitioner 
reported a transient episode of jaundice. Subsequent clinical 
examination and liver function tests were normal and 
ultrasound showed no evidence of biliary obstruction; the 
patient remains well. The fifth child (5) had choledochocysto- 
duodenostomy. She has been followed for 3 years during which 
time she has developed episodes of ascending cholangitis with 
periportal fibrosis. She is currently asymptomatic as far as her 
choledochal cyst ıs concerned, although long-term antibiotic 
therapy has been started for recurrent urinary tract infection. At 
her latest review 3 years after surgery, liver function tests showed 
an aspartate aminotransferase level of 53 units/l, alanine 
aminotransferase of 37 units/l, total bilirubin of 7 pmol/l, total 
protein of 63g/1 and albumin of 42g/l. The aspartate 
aminotransferase was minimally elevated but the other values 
are all within normal ranges. 

Details of the adult cases are shown in Table 2. Two 
patients presented with complications of their cyst. In one 
patient, a cholangiocarcinoma in the cyst was excised but she 
subsequently developed liver metastases and died. The other 
patient (6) had Caroli’s disease involving both intra- and 
extrahepatic ducts. He presented initially with jaundice and 
biliary cirrhosis. After secondary presentation with portal 
hypertension, endoscopic retrograde choledochopancreatog- 
raphy and sphincterotomy were performed but he died from 
massive gastrointestinal haemorrhage from the sphincterotomy 
site and from disseminated intravascular coagulation. 

Of the remaining six adults, four underwent choledocho- 
cystoduodenostomy and two had complete excision of the cyst; 
the latter two patients remain clinically well although neither 
have yet had liver function tests measured after surgery. Only 
one of the four patients who underwent drainage remained well 
until he was lost to follow-up one year after surgery. Another 
patient 9 years after internal drainage developed a carcinoma in 
the cyst with liver metastases, from which she died. 


Discussion 
The classic description of the presentation of choledochal cysts 


with jaundice, abdominal pain and swelling is now known to 
apply to only a minority of patients!~*. However, the belief that 
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Table 1 Choledochal cysts ın five children 





Year Age at 


Patient presented presentation Surgery 


Follow-up Results 




















1 1953 5 years Partial excision of cyst 7 years Recurrence: further surgery 
2 1960 1 year Excision of cyst; choledochoduodenostomy 5 years Biliary cirrhosis; portal hypertension; 
oesophageal varices; variceal haemorrhage 

3 1978 3 years Cholecystectomy; Roux-en-Y to cystic duct 4 years Well 

4 1980 9 months Excision of cyst; choledochoduodenostomy 6 years Well 

5 1984 1 month Choledochocystoduodenostomy 3 years Cholangitis; periportal fibrosis 
Table 2 Choledochal cysts in eight adults 

Year Age at Comphications of 
Patient presented presentation cyst at presentation Surgery Follow-up Results 
6 1965 29 years Ascending cholangitis; Cholecystectomy 14 years 
cirrhosis 3 
1979 43 years Portal hypertension; Sphıncterotomy Postoperative Died 
oesophageal varices haemorrhage 

7 1971 65 years Choledochocystoduodenostomy 15 years Cholangitis, cirrhosis 
8 1972 32 years Choledochocystoduodenostomy 9 years Carcinoma ın cyst; died 
9 1973 69 years Excision of cyst 4 years Well 
10 1973 62 years Choledochocystoduodenostomy 3 months Abdominal pain 
11 1976 17 years Choledochocystoduodenostomy 1 year Well 

12 1983 29 years Excision of cyst with 1 year Well 

hepaticojejunostomy Roux-en-Y 

13 1984 41 years Cholangiocarcinoma Excision of carcinoma with 2 months Liver metastases; died 


hepaticojeyunostomy Roux-en-Y 


¢ 


choledochal cyst presents mainly in childhood still persists’*. 
As in our own series, paediatric cases are concentrated in 
paediatric surgical centres, whereas adult cases present 
disparately to various district general hospitals. Adult cases are 
thereby under-reported and reviews of the literature have 
probably over-estimated presentation in childhood. In series 
reporting both adult and paediatric cases, from 40 per cent to 60 
per cent of patients presented as adults. In our own review this 
figure was 62 per cent. 

None of the five children presented with complications of 
their choledochal cyst, although complications have been 
reported in other series’. Two of the eight adults presented with 
complications--one with cholangitis and biliary cirrhosis and 
the other with cholangiocarcinoma. A second patient died from 
cholangiocarcinoma 9 years after choledochocystoduoden- 
ostomy, giving a 15 per cent incidence of malignancy in our 
series. The incidence of carcinoma aris:ng in the cyst is reported 
to be between 2:5 per cent® and 15 per cent®. In a literature 
review by Todani et al.? of 63 patients with a choledochal cyst 
and malignant change, 41 per cent had malignant change at the 
time of presentation; this change was not seen ın patients 
presenting before late adolescence. The female:male ratio of 
carcinoma in the series was 2:5:1. 

Surgery was carried out by 12 different surgeons and the 
variety of operations performed are shown in Tables I and 2. Only 
five patients remained well after surgery: three had complete 
excision of the cyst and two had internal drainage. Of the other 
eight patients with persisting symptoms, only one had complete 
excision. We concur with recent papers which suggest that 
excision of the cyst, where possible, is the treatment of choice 
both for adults and children. However, the management of 
patients with Caroli’s disease, classified as Type IVA by Todani 
et al? (extensive extra- and intrahepatic dilatation) is less clear. 
One of our two patients with Type IVA disease is alive and well 
after internal drainage, although the follow-up 1s only 3 years. 
The other patient developed cholangitis and its sequelae, from 
which he subsequently died. Todani et al. recommend excision 
of the dilated extrahepatic bile duct with hemi-hepatectomy if 
intrahepatic bile duct dilatation is present and confined to one 
lobe of the liver. Reconstruction with a hepaticojejunostomy 
Roux-en-Y is advocated. 
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The main problems of Caroli’s disease, even after such 
radical surgery, are infection and recurrent gallstone formation. 
Recently Barker and Kallideen® have described the successful 
management of Type IVA disease m one patient using a 
permanent-access hepaticojejunostomy. However, once again 
the follow-up is short. 

Much current interest centres on the aetiology of 
choledochal cyst formation. Babbitt initially proposed that it 
was associated with an abnormal junction of the common bile 
duct and pancreatic duct+!. Further studies have looked for 
morphological abnormalities!?1> and pathophysiological 
abnormalities as reflected by intra-operative pressure 
measurements!* No pressure studies were carried out on any of 
the patients in our own series and the lack of data on the 
anatomical relationships prevent any useful comment on the 
aetiology of choledochal cyst formation from this retrospective 
study. 

In this 33-year review of choledochal cysts in a large, 
relatively fixed population we have highlighted the fact that the 
majority of patients presented as adults to general surgeons. 
Twenty-five per cent of adults had a complication of the 
cyst at presentation and 15 per cent of patients developed 
malignancy. Excluding the two patients who presented with 
complications of their cysts, only five out of eleven (45 per cent) 
patients were reported as clinically well after surgery. Pre- 
operative diagnosis is clearly preferable in that it allows 
adequate assessment and treatment before surgery. Neither of 
the two children diagnosed at laparotomy did well. The 13 
patients were treated by 12 adult or paediatric surgeons, some 
without particular interest in hepatobiliary-pancreatic surgery, 
and none with extensive experience of choledochal cysts. These 
factors may be reflected in the number of different operations 
performed, and in particular by the low number of cyst 
resections carried out and the poor results obtained. 

We suggest that excision of the cyst where possible is the 
treatment of choice. Where bypass is carried out but cyst 
excision 1s technically possible, subsequent referral to a tertiary 
centre would appear appropriate. Resection of cysts by 
experienced hepatobiliary-pancreatic surgeons would, we 
believe, reduce the range of morbidity from choledochal cysts 
reported in our series. Clinical, biochemical and, where 
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indicated, radiological examinations, should be part of long- 
term follow-up in all patients and is of paramount importance in 
patients where the choledochal cyst has not been completely 
excised, 
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Ischaemia and stenosis of the distal portion of a substernal colic 
transplant is not exceptional! +. The main causes of ischaemia 
are torsion of the pedicle, or, more often, compression of the 
transplant by the sternal manubrium and the internal portion of 
the left clavicle'*. We report one such case successfully 
reconstructed using a synthetic resorbable tube. 


Case report 


A 24-year-old man underwent a substernal colic interposition 3 months 
after an emergency oesophagogastrectomy for caustic burn of the upper 
digestive tract. The right ileocolon, vascularized by the right ileocolic 
artery, was used as the transplant. On the sixth postoperative day, a 
productive cervical fistula occurred, which closed spontaneously within 
15 days. After closure of the fistula, the patient was unable to eat solid 
food. Contrast studies (Figure /) showed indisputable ischaemic 
atrophy of the colic transplant*. Reoperation 3 months later showed 
complete destruction of the cervical part of the colic transplant; normal 
colic tissue was found just beneath the sternal manubrium. However, it 


* Collagen/Vicryl (Ethnor, France) 
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Figure 1 Barium swallow 3 weeks after colon transplar howing 
extensive ischaemic stenosis of the distal portion of the gra 


was impossible to free the colon graft in order to pull it up to the neck. It 
was therefore decided to interpose a synthetic tube between the colic 
transplant and the remaining portion of the cervical oesophagus. A tube 
Scm long and 2cm wide was made from polyglactin mixed with 


collagen*. This was interposed using resorbable interrupted 4/0 sutures 
for the anastomoses. Oral feeding was started on the eighth day. A small 
cervical fistula occurred on the tenth postoperative day, it closed 
spontaneously within 8 days. Because of recurren 
endoscopic dilatation was performed 30 days after the second surgica 
procedure. At endoscopy it was impossible to differentiate between the 
synthetic tube and the normal colic transplant. Nine dilatation 
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Figure 2 Barium swallow 6 months after reconstruction using the 
synthetic resorbable tube 


were necessary to obtain a satisfactory and stable result (Figure 2). Nine 
months after reoperation, the patient was able to cat normally. His 
weight remained stable for the last 6 months without any enteral 
supplementation and he had resumed work 


Discussion 


Several treatments are available for failure of a substernal colic 
transplant due to necrosis of its distal portion: interposition 
either of a muscular flap® or of a free jejunal graft’ between the 
cervical oesophagus and the remaining colon transplant, or 
dissection of the coloplasty in order to pull it up to the neck via a 
sternotomy’. When the length of the transplant is not sufficient, 
a new colon transposition after removal of the transplant may 
be feasible*. All these procedures have a high mortality and 
morbidity, and do not always give good functional results. The 
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procedure we have used in this case has two advantages: first, an 
exclusively cervical approach, avoiding postoperative 
mediastinal infection; secondly, the option to use another major 
procedure if the operation fails 

In our patient, the only postoperative complication was a 
fistula and a stenosis of the lower anastomosis, which required 
repeated dilatation. The replacement of oesophagus using a 
synthetic prosthesis has already been described*’. However. the 
material used was non-resorbable, explaining the high failure 
rate, which was related to infection of the prosthesis®. The tube 
we used was made of a new resorbable material (polyglactin 
mixed with collagen). This material is perfectly water-tight, well 
tolerated and resorbable'®:'', thus limiting the dangers of a 
potential infection. 
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Benign disease of the common bile 
duct 


The incidence of common bile duct (CBD) pathology in a group of 
patients with benign biliary disease (n=505) was found to be 
23:2 per cent. The spectrum included 111 patients (90:2 per cent) with 
CBD stones, 37 of whom (33-3 per cent) had no symptoms or findings 
pre-operatively indicating CBD involvement. Five patients had papillary 
stenosis, three had postoperative CBD strictures, one had a choledochal 
cyst and one had an external biliary fistula. Of the 100 CBDs measuring 
more than 10 mm in diameter, 90 harboured calculi. In the remaining 23 
CBDs measuring less than 10mm, calculi were present in 21. The 
presence of CBD calculi was demonstrated by intra-operative 
cholangiography in 49 patients. In the remaining patients (n= 74), the 
diagnosis of CBD pathology was made either by percutaneous 
transhepatic cholangiography, endoscopic retrograde cholangio- 
pancreatography, T-tube cholangiography or peroperative palpation. 
The surgical procedures performed included choledochotomy and T-tube 
drainage (n=74), transduodenal sphincteroplasty (n=27) and 
choledochoduodenostomy (n= 18). The overall mortality and morbidity 
of CBD exploration was 3:3 per cent and 24-4 per cent respectively, 
which was significantly greater than that for cholecystectomy alone 
(0:3 per cent and 8-6 per cent respectively). Transduodenal sphinctero- 
plasty carried amuch higher mortality (11 per cent) and morbidity (52 per 
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The reported incidence of choledocholithiasis in patients 
undergoing cholecystectomy for stone disease has varied from 8 
to 18 per cent'"*. The mortality and morbidity of common bile 
duct (CBD) exploration has been found to vary from 0:6 to 
6-7 per cent and from 9-1 to 18-9 per cent respectively. These 
figures are significantly higher than those for simple 
cholecystectomy with its 0-2-1-2 percent mortality rate and 
5-1-9-4 per cent morbidity ratet}. 

The present study was undertaken to assess the occurrence 
and nature of benign disease of the common bile duct in one 
Indian surgical centre and to determine the influence of CBD 
exploration on mortality and morbidity. 


Patients and methods 


At the Nehru hospital attached to the Postgraduate Institute of Medical 
Education and Research, Chandigarh, India, 505 patients with benign 
biliary disease were operated upon in a single surgical unit between 
May 1980 and April 1987, and form the basis of this study Benign biliary 
disease accounted for 15 per cent of admissions to the unit, A total of 123 
patients underwent CBD exploration—21 males and 102 females; 
111 of these patients (90-2 per cent) had choledocholithiasis, 5 had 
papillary stenosis, 3 had postoperative CBD strictures, 1 patient had a 
choledochal cyst, | had a choledochoduodenal fistula and yet another 
had an external biliary fistula following cholecystectomy One patient 
with a normal CBD underwent a preliminary choledochotomy because 
of altered anatomy. Of the 382 patients who underwent cholecystectomy 
alone, 61 were males and 321 females. The average age of the male 
patients undergoing cholecystectomy alone was 43-1 years and of those 
undergoing CBD exploration was 53 1 years, the average ages for the 
corresponding female groups were 41:4 years and 43-8 years respectively. 
These differences were not statistically significant (Student’s ¢ test). All 
other statistical comparisons in this study were done with the x? test. 


Symptomatology 
All of the 123 patients who underwent CBD exploration presented with 
recurrent episodes of nght upper quadrant abdominal pain with or 
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cent) when compared with other procedures. 


Keywords: Common bile duct, choledocholithiasis, intra-operative cholangiography, 
transduodenal sphincteroplasty, choledochoduodenostomy 


without vomiting, flatulence or fatty dyspepsia Forty-nine patients 
were jaundiced on admission and of these, fourteen also had features of 
suppurative cholangitis, namely fever with chills and rigors and 
toxaemia. A past history of jaundice was present in 24, of acute 
pancreatitis ın 9 and of previous brary surgery in 13 patients. 

One hundred and eleven patients (90 2 per cent) had stones ın their 
CBD. Thirty-seven of these patients (33-3 per cent) had no symptoms 
pertaining to the CBD pathology in that they denied any history of 
biliary colic, jaundice or fever with chills and rigors, and there was no 
evidence to suggest bilrary pancreatitis at any time during their illness 


Associated diseases 


Thirty-three patients (26 8 per cent) had associated medical disorders 10 
the form of diabetes mellitus (n=8), hypertension (n=7), ischaemic 
heart disease (n=4), chronic obstructive pulmonary disease (n=4), 
chronic pancreatitis (n=2), cirrhosis of the liver (n=2), portal 
hypertension (n= 2), pregnancy (n= 2), malnutration (n= 2) and severe 
anaemia (n= 1). 


Diagnosis of CBD pathology and indications for exploration 


A diagnosis of CBD pathology was made pre-operatively in 64 patients 
(52-0 per cent), peroperatively ın 58 patients (47 2 per cent) and 1 patient 
underwent a preliminary choledochotomy because of altered anatomy. 
Pre-operative diagnosis was based on clinical history and findings on 
examination, biochemical abnormalities (raised serum bilirubin and/or 
serum alkaline phosphatase) and CBD imaging Apart from oral 
cholecystography, which was performed in all non-jaundiced patients 
(n=73), the other imaging modalities used were percutaneous 
transhepatic cholangiography (n=35), endoscopic retrograde 
cholangiopancreatography (n=15), ultrasonography (n= 14), chole- 
cystocholangiography through a previous cholecystostomy tube (n= 2), 
T-tube cholangiography (n= 5), intra-operative cholangiography 
(n=49), and CT scanning (n= 1). The use of different imaging modalities 
depended on therr availability at the tıme of presentation. The results of 
the various modalities used for diagnosing CBD pathology are shown in 
Table 1. 

A peroperative diagnosis of CBD pathology was established in 58 
patients (472 per cent). This was based on an intra-operative 
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Table 1 Diagnostic imaging techniques used in patients undergoing common bile duct exploration 





No. of 
Investigation patients Result 
Percutaneous transhepatic cholangiography 35 3 strictures 
31 stones 


1 choledochal cyst 
2 papillary stenosis with stones 


Endoscopic retrograde cholangiopancreatography 15 


Operative findings 





Bismuth Type H strictures (3) 
20 multiple calcul, 11 single 
Choledochal cyst (Type 1) 


1 cystic duct stump blow-out All findings confirmed 
12 CBD calculi 
Ultrasonography 14 10 CBD stones All 14 had calculi (6 single and 
4 dilated intrahepatic radicles only 8 multiple) 
T-tube cholangiography 5 3 residual calculi (multiple in 1) 
2 normal studies All confirmed 
; Both CBDs contained stones 
Cholecystocholangiography 2 1 CBD calculus . . k 
1 CBD not seen due to obstructed cystic duct cystic duct obstruction because 
of an impacted stone 
CT scanning 1 Gallstones and CBD calcul: Confirmed, multiple CBD stones 
Intra-operative cholangiography 49 49 CBD calculi 44 CBD stones, 5 false positive 


(A total of 237 intra-operative cholangiograms were performed in 505 patients undergoing surgery for benign biliary disease ) 


CBD, common bile duct 


cholangiogram alone in 31 cases (25:2 per cent). Palpation of the duct 
alone was responsible for demonstrating the pathology in nine cases 
(7-3 per cent) while the two were diagnostic 1n combination in 18 cases 
(14-6 per cent) 


Operatrve findings 

The CBDs of 117 patients were explored for choledocholithiasis either at 
the tıme of cholecystectomy or where cholecystectomy had been 
performed at an earlier date (the latter comprised eight cases, including 
three of residual calculi following previous choledochotomy and 4 
retained stones with no previous choledochotomy). Stones were 
recovered from 111 of the 117 common ducts (94 9 per cent). 

The stones were single in 46 patients (41-4 per cent), including 2 who 
had retained calculi. Eleven of these patients were asymptomatic as far 
as their choledocholithiasis was concerned. In the remaining 65 patients 
(58-6 per cent), two or more calculi were recovered from their CBDs. 
Twenty-six patients (40 percent) in this sub-group were agam 
asymptomatic for choledocholithiasis Three patients with symptomatic 
multiple CBD calculi had associated mtrahepatic calcul: as well. The 
CBD was more than 10mm in diameter in 61 patients (55-0 per cent), 
more than 20mm in 29 patients (26-1 per cent), and within the normal 
range in 21 patients (18-9 per cent) with CBD stones. 

Six of the 117 explorations were negative for stones, all had dilated 
ducts Intra-operative cholangiography ın five patients suggested the 
presence of stones but none were found Two of these patients were 
considered to have papillary stenosis The sixth patient underwent 
exploration because of a ‘palpable’ stone, the presence of which could 
not be confirmed by intra-operative cholangiogram due to failure to 
cannulate a very narrow cystic duct. On exploration, no stone was found 
and the papilla was normal on calibration. Postoperative T-tube 
cholangiograms ın all of these six patients were normal. 

Papillary stenosis was suspected if there was hold-up of dye at the 
lower end of the CBD on intra-operative cholangiography, in the 
absence of an impacted stone. On exploration of the duct and 
calibration of the lower end, failure to pass a 3 mm bougie through the 
papilla was taken as confirmatory evidence of stenosis. Papillary 
stenosis was present in 5 of the 117 (4-3 per cent) cases. The CBD in two 
of these patients was grossly dilated but contamed no stones. In the 
other three, in addition, a single mobile stone was present. 

Three patients were explored for post-cholecystectomy CBD 
strictures. All were Bismuth type II strictures with a <2cm stump 
from the confluence of the ducts; one of these patients had a stone above 
the stricture. 

The only patient with a choledochal cyst had a fusiform dilatation of 
the entire CBD with no involvement of the intrahepatic radicles. The 
gallbladder in this patient was hugely dilated but harboured no stones 
or sludge : 

One patient with a CBD stone had a choledochoduodenal fistula 
together with a single faceted stone in the CBD; the gallbladder was 
shrunken and did not contain any stones and none were palpable in the 
intestine. - 


Table 2 Nature and frequency of common bile duct pathology 








No. of 
Pathology patients Percentage 
Dilated CBD (> 10mm) 100 81-3 
Stones (with no other pathology) 86 699 
Without stones 5 41 


Papillary stenosis 
Without stones 
With stones 
CBD strictures (post-cholecystectomy) 


2 16 
3 24 


Without stones 2 16 
With stones 1 08 
Choledochal cyst 1 08 
Normal-sze CBD (<10mm) 23 18-7 
Stones 21 171 
Choledochoduodenal fistula i 0-8 
External biliary fistula 1 08 
(post-cholecystectomy) 


CBD, common bile duct 


Table 3 Surgical procedures performed on the common bile duct in 123 
patients 





No. of 
Procedure patients Percentage 
CBD exploration with 
T-tube drainage 74 60-2 
Transduodena] sphincteroplasty 27 21-9 
Choledochoduodenostomy 18 14-6 
Roux-en-Y hepaticoyeyunostomy 3 2-4 
Cholecystectomy and Roux-en-Y 1 08 


choledochocystojejunostomy 


CBD, common bile duct 


The patient with post-cholecystectomy external biliary fistula had a 
cystic duct stump blow-out with frank bile peritonitis, There was no 
demonstrable CBD pathology. 

One patient had grossly distorted anatomy in Calot’s tnangle with 
severe inflammation; the CBD was explored as a preliminary step in this 
patient and a prophylactic choledochostomy was carried out to 
facilitate dissection and identification of anatomy. 

The CBD pathology found in the 123 patients is shown in Table 2. 


Operative procedures 


Concomitant cholecystectomy was performed in 115 patients 
(93-5 percent). Thirteen patients (106 percent) had had previous 
bihary surgery. The various surgical procedures performed are detailed 
in Table 3 
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All patients with strictures underwent Roux-en-Y hepaticoyejun- 
ostomy. The patient with a choledochal cyst underwent 
cholecystectomy and Roux-en-Y choledochocystojeyunostomy. The 
patient with an external biliary fistula underwent exploration, ligation 
of the cystic duct stump and T-tube drainage of the CBD with peritoneal 
lavage and drainage. Sphincteroplasty was performed ın 27 cases 
(219 per cent) where one or more of the following indications for 
CBD drainage were present: an umpacted stone at the lower end of the 
CBD, multiple stones in the CBD or the presence of biliary sludge, 
intrahepatic calcul or papillary stenosis 

Choledochoduodenostomy as a drainage procedure was performed 
1n 18 cases (14-6 per cent). This was performed in ducts measuring more 
than 15mm in diameter in the presence of multiple ductal or 
intrahepatic calcul or sludge. 


Results 
Postoperatwe mortality and morbidity 
The mortality and the morbidity encountered are shown in 
Tables 4-6. No mortality or morbidity was observed in any of 
the patients undergoing hepaticojejunostomy. The patient who 
underwent exploration for external biliary fistula made an 
uneventful recovery. 

In the group of patients undergoing CBD exploration and T- 
tube drainage (n= 74) the morbidity rate was 20 per cent and 


Table 4 Postoperative mortality 

















Total no. Mortality 
Group of patients (n) Percentage 
CBD exploration (overall) 123 4 33 
CBD exploration with 
T-tube drainage 74 1 I 
Sphincteroplasty 27 3 11 
Choledochoduodenostomy 18 0 — 
Cholecystectomy alone 382 1 03 
CBD, common bile duct 
Table 5 Postoperative morbidity 
Total no. Morbidity 
Group of patients (n) Percentage 
CBD exploration (overall) 123 30 244 
CBD exploration with 
T-tube drainage 74 15 20 
Sphincteroplasty 27 14 52 
Choledochoduodenostomy 18 1 5 
Cholecystectomy alone 382 33 8-6 








CBD, common bile duct 
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one patient died. She was a 65-year-old woman who presented 
with deep jaundice and suppurative cholangitis, malnutrition, 
severe anaemia and chronic obstructive pulmonary disease. She 
had undergone cholecystectomy, choledocholithotomy and T- 
tube drainage. In the postoperative period she developed wound 
infection, burst abdomen, bile leak, bronchopneumonia, 
septicaemia and the adult respiratory distress syndrome, and 
expired on the 23rd postoperative day. In this group, one 
patient of the seven who underwent simple choledochotomy 
(without stone retrieval) and T-tube drainage had a transient 
bile leak; this settled spontaneously in three days. 

In the group of patients undergoing CBD exploration and 
transduodenal sphincteroplasty (n= 27), 14 patients developed 
a total of 10 complications with three resultant fatalities 
(11 per cent). All three were more than 50 years of age. Two of 
them (one with diabetes mellitus and jaundice and the other 
with cirrhosis of the liver and jaundice) developed postoperative 
pancreatitis and acute renal failure. The third patient, who 
presented with suppurative cholangitis and a history of previous 
myocardial infarction, had an impacted stone at the lower end of 
the CBD. In the postoperative period he developed a bile leak, 
wound infection, burst abdomen, resistant Gram-negative 
septicaemia, upper gastrointestinal bleeding and acute renal 
failure. 

In the group of patients undergoing CBD exploration and 
choledochoduodenostomy (n=18), only ‘one complication 
occurred. This patient had fever on the first two postoperative 
days, the cause of which eluded all investigations. There was no 
mortality in this group. 

The overall mortality of CBD surgery in the series was 
therefore 33 per cent (n=4) and the morbidity was 
24-4 per cent (n=30). The corresponding figures for 
cholecystectomy alone in the same period were 03 per cent 
and 8-6 per cent respectively. The mortality and morbidity of 
CBD exploration were significantly higher than those for 
cholecystectomy alone (respective values P<0O-01 and 
P<0-001). The mortality associated with sphincteroplasty was 
significantly greater than that of T-tube drainage alone 
(P <0 05). The morbidity associated with sphincteroplasty was 
also significantly greater than that of T-tube drainage alone 
(P<0-01) and choledochoduodenostomy (P<0-01). 


Discussion 

The routine use of intra-operative cholangiography has been 
widely recommended!?"'*, but a selective use of mtra-operative 
cholangiography in CBD evaluation has also been advocated'>. 
In this seres of 505 patients undergoing surgery for benign 


biliary disease, intra-operative cholangiography was performed 
in 237 cases with only 5 instances of negative exploration 


Table 6 Postoperative morbidity (obseroed complications and then incidence) 





CBD exploration and 
T-tube drainage 
(n= 15/74) 


Complication 





CBD exploration and 
sphincteroplasty 
(n= 14/27) 


CBD exploration and 
choledochoduodenostomy 
(n= 1/18) 


Total 
(n = 30/123) 





Fever 7 
Wound infection 6 
Burst abdomen 3 
Bile leak 4 
Renal failure 3 
Pancreatitis — 
Septicaemia 2 
Intra-abdomunal collection 2 
Residual calculus 1 
Bronchopneumonia 1 
Basal atelectasis 3 
Adult respiratory distress syndrome 1 
Upper GI bleed 1 
Haemobilia 1 
Duodenal obstruction — 
Disseminated intravascular coagulopathy 1 


1 
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CBD, common bile duct; GI, gastrointestinal 
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following false positive identifications of stones (2:1 per cent). 
None of the patients with normal operative cholangiograms 
have so far presented with symptoms or signs of a retained CBD 
stone and hence we presume that there were no false negative 
results. Fifty-nine-unnecessary choledochotomies, which might 
have been indicated on the grounds of clinical suspicion and 
biochemical pointers of choledocholithiasis, were prevented when 
an intra-operative cholangiogram demonstrated a normal 
ductal system. This experience is similar to that of Jolly et al.1> 
and Cranley and Logan'* who have highlighted the value of 
intra-operative cholangiography in reducing the incidence of 
negative choledochotomy and also in demonstrating otherwise 
unsuspected CBD calculi. 

Thirty-seven patients (33-3 per cent) with choledocho- 
lithiasis in this series had: no complaints referrable to their 
CBD pathology and did not manifest any biochemical 
abnormalities which suggested choledocholithiasis. In 31 of 
these patients, the pathology was detected by intra-operative 
-cholangiography alone and palpation was useful in the 
remaining 6. Devin et al.'* have also observed that 
38-7 per cent of their patients with stones in the ductal system 
had no indication whatsoever of their presence pre-operatively 
and were detected only at the time of intra-operative 
cholangiography. 

In the total of 123 patients undergoing CBD surgery, the 
ductal diameter was more than 10mm in 100 patients; 90 of 
these harboured one or more calculi. The ductal diameter was 
less than 10mm in 23 patients; 21 of these had one or more 
stones. In the absence of an intra-operative cholangiogram, 
therefore, impalpable calculi in normal-sized ducts would have 
escaped attention. 

With regard to drainage procedures, the mortality associated 
with choledochoduodenostomy in collected series has been 
reported as 1-8 percent'®, although it has varied from 0 to 
8 per cent with a morbidity of less than 5 per cent. In contrast, 
the mortality associated with sphincteroplasty has been found 
to be 5-10 per cent!®. The respective figures for the mortality 
and morbidity of choledochoduodenostomy and sphinctero- 
plasty in the present series were zero and 5 percent, and 
11 1 per cent and 51-8 per cent. Significant differences have also 
been observed in the morbidity rates of the two groups. 
However, a large percentage of patients (60-2 per cent in this 
series) fortunately do not require a drainage procedure after 
choledochotomy. The overall mortality and morbidity rates of 
surgery on the CBD were significantly higher when compared 
with those of cholecystectomy alone in our series. Similar 
experience has been reported in the literature?! 

_ The presence of associated medical diseases has a 
considerable influence on the postoperative mortality and 
morbidity. All four patients who died in this series had deep 
jaundice and two of them had suppurative cholangitis as weil. 
Diabetes mellitus, cirrhosis of the liver and ischaemic heart 
disease were the associated medical diseases in three patients, 
while the fourth had severe chronic obstructive pulmonary 
disease and malnutrition. All four patients were over 50 years of 
age. Postoperative pancreatitis was always fatal while acute 
renal failure carried a mortality of 50 per cent (3/6 patients). 
McSherry and Gienn’’, in their analysis of the incidence and 
causes of death following surgery for non-malignant diseases of 
the biliary tract, concluded that advanced age (> 50 years), 
acute cholecystitis and CBD stones were the principal 
determinants of operative mortality. Cardiovascular disease 
(especially myocardial infarction) and liver disease (especially 
cirrhosis) were also major factors ın operative mortality. In our 
experience, jaundice was a constant factor in all four deaths and 


cholangitis was complicated in two of them, together with other 
intercurrent medical diseases. 

In conclusion, 23-2 per cent of patients undergoing surgery 
for benign biliary disease required surgery on the common bile 
duct. A significant proportion of CBD pathology may easily be 
missed unless intra-operative cholangiography is performed at 
the time of cholecystectomy. Although it is important ‘not to 
miss and to eradicate CBD pathology, at the same time it is 
equally important to avoid unnecessary CBD exploration based 
on clinical and biochemical grounds alone. There is a significant 
increase in the mortality and morbidity following surgery on the 
CBD, especially if it is associated with sphincteroplasty as a 
drainage procedure. Choledochoduodenostomy is the preferred 
drainage procedure, particularly in patients having a ductal 
diameter of more than 15 mm, because ofits very low morbidity 
and virtually no mortality, in contast to transduodenal 
sphincteroplasty. 
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Standardization of the surgical 
technique in breast-conserving 
treatment of mammary cancer 


A number of designations—for example excision, wide excision, 
lumpectomy, tylectomy, extended tylectomy, partial mastectomy, 
tumorectomy, segmental resection and quadrantectomy—have been 
applied to operative procedures aimed at treating mammary carcinoma 
with preservation of the -breast. None of them, however, has been 
explicitly linked to a defined surgical technique and there is no consensus 
about the terminology. We propose a simple classification system for 
breast-conserving procedures, which can facilitate the communication 
‘between surgeons and the interpretation and exchange of scientific data. 
We also describe a strictly defined and locally radical partial 
mastectomy—a sector resection—which has been used at several centres 
in Sweden for more than 5 years with a favourable outcome so far in 
terms of local tumour control and the cosmetic result. 

Keywords: Breast cancer, breast conserving treatment, surgical technique 
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Breast-conserving surgical procedures have become established 
as a definite therapeutic option in certain cases of female breast 
cancer‘. Although supported by the results of a large number of 
uncontrolled studies”, this development is based mainly on 
randomized clinical trials**6 which have shown that the 
survival and local tumour control after breast preservation are 
comparable to those achieved with more radical procedures, 
including mastectomy. Further development of breast- 
conserving treatment of mammary cancer and reporting of the 
results is hampered, however, by the vague and widely differing 
descriptions of the surgical technique. ° 

In this report we give a detailed description of a sector 
resection which has been used routinely for more than 5 years in 
several Swedish centres. This procedure, which can be strictly 
standardized, probably provides optimal possibilities for local 
tumour control with preservation of the breast. We also propose 
a classification of breast-conserving procedures which can 
facilitate the communication between surgeons in this field, 
standardization in clinical trials,-and comparison between 
different patient populations. 


Completed trials 


Conservative treatment has been compared with mastectomy in 
only four randomized trials. Local surgery was followed by 
radiation treatment in all-patients in three of the studies*°, 


whereas in the NSABP trial® one group was treated with partial 
mastectomy*alone. The terminology and definition of the 
various surgical techniques in these trials (Table /) clearly 
indicate the wide discrepancies between them with respect to 
handling of the tumour and overlying skin, pectoral fascia and 
axillary nodes. In no trial was specimen radiography used for 
checking radicality and only in one® was it required that the 
specimen margins were pathologically free of tumour. 


Classification of partial mastectomies 


A large number of designations have been given to surgical 
procedures aimed at removing a mammary tumour with 
preservation of the breast. The objective of surgery can 
nevertheless be referred in most instances to one of a few 
relatively distinct categories. These are (1) excision of the bulk of 
or—1n most instances—the entire tumour without laying claim 
to microscopic radicality; (2) removal of the entire tumour with 
a rim of surrounding benign breast tissue in order to achieve a 
macroscopically (and possibly a microscopically) radical 
procedure, and (3) more standardized and extensive techniques 
with dissection outside the parenchyma and a sector-like 
resection of tissue from the centre to the periphery of the 
tumour-bearing part of the breast. The radicality of a breast- 
conserving technique can be checked further by specimen 
radiography and by macro- or microscopic classification by the 


Table 1 Description of the surgical technique tn first-generation controlled clinical trials of breast-conserving treatment 








Trial Procedure Definition Reference 
Guy’s trial Extended tylectomy Wide excision of the lump together with the surrounding breast tissue within 3cm of 3 
(wide excision) palpable or visible growth 
Axillary nodes were not removed. 
Milan Quadrantectomy Radical removal of the entire quadrant containing the carcinoma including the 4 
overlying skin and the fascia of the major pectoral muscle. 
All axillary nodes up to the apex of the axilla were removed, 
Villejuif Local excision Removal of the tumour with a margin of 2cm of glandular tissue. 5 
Low axillary dissection. 
NSABP B-06 Segmental mastectomy Resection of the tumour with removal of enough normal tissue to ensure that the 6 
specimen margins were tumour-free. Removal of the pectoral fascia 
or skin overlying the tumour was not required. 
Axillary nodes removed, at least level I and H 
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Table 2 Proposed classification of partial mastectomies 











Extended Sector . 

Charactenstic Tumorectomy tumorectomy Quadrantectomy resection* 
Dissection in non-malignant tissue required No Yes Yes Yes 
Macroscopic contamination of wound accepted Yes No No No 
Ventral dissection subcutaneously Yes/no Yes/no Yes Yes 
Dorsal dissection in the pectoral fascia No No Yes Yes 
Periphery of the breast parenchyma included in specimen No No Yes Yes 

Skin excision No No Yes Yes/no 
Less excision than a quadrant accepted if allowed by tumour size Yes Yes No Yes 


* The proposed, standardized procedure 


Pectoral 
fascia 


Pectoral 
muscle 


Level of 
dissection 


Superficial 
fascia 
\ (deep layer) 





Superficial fascia 
(superficial layer) 


a 


Figure 1 Schematic view of the female breast with its fascial planes and 
recommended levels of dissection 


clinical pathologist. These additional means of assessing 
radicality are, however, part of the overall treatment strategy 
and handling of the patients rather than a characteristic of the 
surgical technique. 

Proceeding from these considerations, we suggest a simple 
classification of the most widely used surgical procedures for 
breast preservation (Table 2). The classification of the different 
types of partial mastectomies is based on the objectives 
concerning local radicality and standardization. The term 
- ‘sector’ is more appropriate than ‘segment’: firstly, as ‘sector’ is 
the correct geometrical term describing the shape of the excision 
in relation to the ‘circle’ of breast parenchyma; secondly, as the 
breast does not have any anatomical segments that are referred 
to in other contexts Quadrantectomy is, in fact, a special form 
of sector resection where the specimen includes 90 degrees of the 
parenchyma with a centrally located apex. We suggest that the 
extent of the resection should be determined by the need for 
macroscopic margins in relation to the tumour. In that case, the 
size and location (central versus peripheral) of the tumour will 
be decisive. In many instances, particularly in the treatment of a 
minimal screening-detected cancer, excision of a sector of less 
than 90° might be appropmiate. 


A standardized sector resection 


Dorsally the anatomical boundary of the mammary gland is the 
pectoral fascia, and ventrally it is the superficial abdominal 
fascia. The latter, known to most surgeons as the fascia of 
Scarpa, is well recognized in operations mvolving the lower 
parts of the abdominal wall, but 1s usually also recognized over 
the breast. If the surgeon dissects the mammary gland in these 
two planes, the same anatomical radicality can be guaranteed 
ventrally and dorsally as when a mastectomy is performed. 
Radicality with regard to the sides of the tumour can be 
obtained by choosing a suitable margin at the periphery of the 
cancer. The distance which is chosen, usually 1 cm or more, can 
be checked by perioperative palpation and by specimen 
radiography. This requires that the tumour can be 
macroscopically defined, either by palpation or by 
mammography, or both. When a non-palpable lesion is 
approached, we have found the Frank localization technique’ 
easy to combine with the surgical technique described below. 
The operation can be divided into the following four steps. 


1. Dissection of the skin (Figure 1) 

In the upper part of the breast a curvilinear incision or a radial 
incision is used. However, we have preferred a radial incision in 
the lower part of the breast and it should always be used when a 
reduction of the skin over the tumour 1s planned (in cases where 
a reconstruction of the breast parenchyma is to be performed 
and when a palpable lesion is extirpated). 

The skin is dissected ın the plane of the superfictal fascia. The 
procedure is made easier if upward traction is applied to the skin 
margins. The edges of the tumour should be given a generous 
margin, leaving at least one-third of the gland dissected free 
from the skin, With tumours close to the areola, the milk ducts 
should be cut and the nipple dissected free. This avoids outward 
and upward retraction of the breast after wound closure. 
Peripherally, the dissection is brought to the palpable edge of 
the mammary gland. 


2. Breast gland dissection (Figure 2) 


At least one-third of the periphery of the breast gland is now 
dissected free along the plane of the pectoral fascia, which is 
included in the specrmen. Two haemostats are applied at the 
periphery of the gland, which allow it to be stretched by an 
assistant. The dissection then proceeds between the pectoral 
muscle and 1ts fascia towards the centre of the breast. In most 
cases the surgeon can now palpate the cancer bidigitally. When 
the lesion is non-palpable and a needle localization technique is 
used, the hook of the needle can be localized in the same way. 
The resection is performed with the index and middle finger 
underneath and the thumb above the tumour or the tip of the 
localization needle. In most instances the resection can be done 
in the form of a sector. By holding the palpable or localized 
tumour, the surgeon can feel the distance between the periphery 
of the tumour and the margin of resection. 

With centrally located tumours, a central resection is 
performed and we have removed the nipple with the specimen. 
Reconstruction in these cases requires that the breast glandular 
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Figure 2 The sector resection is performed with the tumour o1 wire hook 
held between the thumb and forefinger, which makes control of resection 
margins possible 


tissue be transposed into the defect without tension. This is done 
by dissecting the outer upper quadrant of the gland from the 
pectoral fascia and dividing the parenchyma ın an oblique 
direction towards the axilla to be able to mobilize it into the 
central defect. 

As the dissection is performed in defined anatomical planes, 
it is easy to spread out the resected specimen so that the fascia 
hes on the back and the subcutaneous layer faces upwards. The 
anatomical relation of the specimen to the breast can be clarified 
further by marking the central part with sutures. If the specimen 
is sent im this way for specimen radiography and 
histopathological examinations, communication (e.g. concern- 
ing tumour radicality) between the surgeon, radiologist and 
pathologist will be facilitated. 


3 Reconstruction of the breast (Figure 3) 

We have experience both in reconstructing the breast 
parenchyma and ın leaving the operative defect open. Both 
techniques give a good cosmetic result. The most important 
detail at this stage of the operation seems to be good 
haemostasis, thus avoiding postoperative haematomas or 
seromas. If the defect is left unsutured, meticulous cautery of 
small arteries 1s preferably combined with drainage. When the 
parenchyma 1s sutured, the haemostasis is often so good that 
drainage can be omitted. In these instances, the wide wedge- 
shaped gap is closed with one layer of 3/0 polyglycolic acid 
sutures. Generous mobilization of the mammary gland, both 
ventrally and dorsally, makes the reconstruction easier 


4, Dissection of the axilla 


The axilla is incised transversely between the axillary vein and 
the visible edge of the mammary gland A separate incision in 
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the axilla is preferred, even when the tumour 1s situated close to 
the axilla. 


Discussion 

The described technique has been used routinely for breast- 
conserving operations in two health care regions in Sweden, in 
one of them since 1979. In a study of postoperative 
complications, 1t was found that among 71 women who had 
undergone sector resection and axillary dissection, 19 (26-8 per 
cent) developed seromas, three (4 2 per cent) haematomas and 
five (7-0 per cent) wound infections®. In a study with a median 
follow-up period of 36 months after sector resection, the South 
Swedish Breast Group found that among 255 women with 
histopathologically stage I breast cancers and 31 with stage H, 4 
showed recurrence ın the breast’. 

The patient’s own appraisal of the cosmetic result after a 
sector resection was recently evaluated in a questionnaire study 
on 285 women. The response rate was 92 percent and 
96:5 per cent of the women found the new appearance of the 
breast attractive or acceptable'®, The reported rate of 
psychological distress due to the cosmetic outcome was 
4-2 per cent. In this study both curvilinear and radial incistons 
were used and the breast parenchyma was not always 
reconstructed. These vanations in the surgical technique did not 
significantly influence the cosmetic result according to the 
results of a multivariate analysis!° 

The described orientation of the specimen, the perioperative 
mammographic examination of the sector and the subsequent 
histopathological examination for radicality allow optimal local 
control and facilitate communication of the findings between 
the surgeon, pathologist and radiologist. 

The multicentricity of breast cancer has been much debated 
as a possible contra-indication to breast-conserving therapy. 
The high frequency of multicentricity found in some studies 





Figure 3 Schematic drawing of the operation field after the resection 
The major muscle ıs denuded of its fascia Through and through 
absorbable sutures are used to close the defect in the mobthzed mammary 
gland 
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indicates that a conservative approach might leave a high 
frequency of ‘residual’ carcinoma or allegedly premalignant 
lesions’. However, the natural history of such subclinical 
lesions is not known®!? and their prevalence is probably 
over-estimated in pathological studies on selected patients. 
When clinically or mammographically overt multicentric 
cancers were excluded, Holland et al.’ found in a series of 
consecutive cases that 17 per cent of the women had cancerous 
lesions in quadrants remote from the resected sector if the 
primary tumour was 2cm or less in diameter. Gump et al.'* 
found multicentricity in 19 per cent of a consecutive series of 657 
patients with invasive ductal carcinoma; 90 percent of the 
secondary foci were found in close proximity to the primary. 
The estimates of multicentricity in these studies are still 
somewhat higher than the 10 percent incidence seen ın the 
NSABP trial, which includes tumours up to 4cm in diameter!?. 
Most recurrences after breast-conserving therapy (86- 
88 percent) occur close to the previous excision!?:+>1%, 
Furthermore, inadequacy of the surgical excision, intra- 
lymphatic extension and tumour size correlate with the risk of 
recurrence, indicating that the local surgical control of the 
primary tumour--checked by specimen radiography and 
histopathology—might be the factor of decisive importance. 

In some women with multicentric mammographically 
malignant lesions (including diffusely spreading malignant 
microcalcifications), microscopic tumour 1s found in the 
resection margin despite resection in macroscopically tumour- 
free parenchyma. In other instances extensive multifocality or 
lymphatic tumour extension 1s revealed at the histopathological 
examination. In tumours with any of these characteristics, local 
control ıs probably not achieved ın an acceptable proportion of 
the patients with breast-conserving surgical treatment alone. 
Likewise, it is not known whether a sector resection 1s sufficient 
when dealing with a well-defined group of malignant 
microcalafications and with limited intraductal spread in the 
excised sector. 

The main advantage of the described operative technique is 
that it uses well-defined anatomical landmarks, allows control 
of radicality, and thus gives the surgery a maximal chance of 

_achieving the therapeutic goal of local tumour control. It is 
suitable for standardization, which is one of the prerequisites for 
generalization of a treatment when it has been evaluated in a 
chnical trial. A high degree of uniformity in this respect is 
advantageous both for the internal and external validity in a 
study. Regarding details such as the skin incision used in the 
upper part of the breast, reconstruction of the parenchyma 
and the use of drainage, there are no clinical data from con- 
trolled trials to support any specific surgical technique. Good 
cosmetic results have been reported with .a variety of 

$ techniques*®!%! 7-21 : 
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Application of mammary serum 
antigen assay in the management 
of breast cancer: a preliminary 
report 


A monoclonal antibody (3E1-2) based serum test using an enzyme 
immunoassay has been used to determine circulating levels of the breast 
cancer associated antigen—mammary serum antigen (MSA). Of 157 
patients with early breast cancer (stage I and II) and 199 patients with 
advanced breast cancer (stage II and IV), 73 per cent and 87 per cent 
respectively had elevated MSA levels (i.e. >300 inhibition units (IU). 
Furthermore, 40 of 44 patients (91 per cent) had a significant fall of 
MSA levels with reduction in tumour load by mastectomy. In addition, 
there was a correlation of MSA levels with the clinical course: changes in 
MSA levels correlated with changes in disease status (progressive 
disease, stable disease, disease regression) in 54 of 61 patients and 
antedated disease progression or recurrence by up to 8 months in some 
patients; and in 32 of 36 patients (89 per cent) with no clinical evidence of 
recurrence MSA levels did not vary by more than 25 per cent of the 
original MSA value over a period of 2—15 months. MSA is therefore a 
useful tumour marker in the diagnosis and staging of breast cancer. 
There is also evidence that serial estimations of MSA levels may be used 
to detect subclinical recurrence and the fluctuations in MSA levels might 
be useful in assessing response to therapy. Furthermore, it was also noted 
that surgical procedures such as fine needle aspiration biopsy or 
incisional biopsy could lead to a rise in MSA levels. 

Keywords: Tumour markers, breast cancer, mammary serum antigen, monoclonal antibodies, 


Professor |. F C McKenzie 


Carcinoma of the breast remains the leading cause of cancer 
mortality among women in western countries and its incidence 
1s rising; currently every woman has a 1 in 14 chance of 
developing the disease during her lifetime’. While the natural 
history of untreated ‘early’ breast cancer remains uncertain, 
there has been little change in the 10-year survival rate over the 
past 40 years despite many innovations in therapy”. The cause 
of breast cancer is not known, so that at the present time, 
strategies which address early detection of the disease or 
recurrence enabling prompt treatment are more likely to reduce 
the mortality and morbidity from this disease. 

Recent advances in monoclonal antibody technology in 
breast cancer research have led to studies that might ultimately 
have an impact on various areas of the management of this 
disease. Development of a serum test for breast cancer based on 
the use of a monoclonal antibody 3E1:2 was previously 
described? The monoclonal antibody has a high degree of 
specificity for breast cancer and a limited reactivity with other 
tissues, in addition, by means of immunoscintigraphy, +°- 
labelled 3E1-2 has been used to localize metastases in the 
axillary lymph nodes of patients with breast cancer*. The basis 
of the serum test depends on the detection of an antigen 
(mammary serum antigen (MSA)) present on a high molecular 
weight glycoprotein (M,> 3 x 10°), which has been isolated and 
purified from human serum but ıs absent from milk and human 
milk fat globule membranes’. It has been established that a low 
level of MSA (<300 inhibition units ((U)) was found in the 
serum of apparently healthy blood donors (98 per cent of the 
2400 individuals) and in patients with benign breast disease 
(82 per cent of 40 patients). Raised MSA levels were detected 1n 
the serum of some patients (8-19 per cent) with other 
malignancies and a number of non-malignant diseases, such as 
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hepatitis, cirrhosis and pancreatitis, but the levels were 
generally lower than in those with breast cancer’. 

We now report our preliminary results for the potential 
clinical application of MSA levels ın the early detection of breast 
cancer, in the assessment of tumour burden and for monitoring 
disease progression and therapeutic efficacy. 


Patients and methods 


Serum samples 

Serum samples were obtained from patients presenting at the Breast 
Clinic of the Royal Melbourne Hospital or at the Melbourne Private 
Consulting Rooms and from the Peter MacCallum Hospital, 
Melbourne, Australia In all, 356 serum specimens were obtained for 
staging studies with patients’ consent Forty-four patients had pre- and 
postmastectomy MSA levels determined Serial MSA levels were also 
measured in 111 patients undergoing follow-up with or without 
treatment (see below) between March 1986 and November 1987 
Altogether there were 467 patients in the study with an age range of 22- 
76 years. Serum samples were obtamed from clotted blood, alhquoted 
and stored at —- 70°C until use The critena for staging and disease status 
are in accordance with accepted definitions®.’? Information on the 
clinical staging and disease status was not obtained until all the MSA 
levels had been determined 


Detection of MSA levels by competitive enzyme immunoassay 

The murine monoclonal antibody 3E12 was raised against fresh 
human breast cancer cells as described by Stacker et al? The antigen 
used in the serum inhibition assay was extracted from a breast cancer 
cell lne or from fresh breast cancer specimens by homogenization ın 

sucrose, 0 25 M, Tris, 25 mM; EDTA, 1 mM; pH 7 4at 4°C The mixture 
was centrifuged to pellet crude membranes which were coated onto 96- 
well flexible PVC plates (Costar, Cambridge, Massachusetts, USA) with 
50 pl 0 1 per cent glutaraldehyde at room temperature for 60 min after 
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Table 1. Reproducibility of mammary serum antigen assay 











Serum specimen 
A B C 
Intra-assay variability (3 serum samples were 
assayed in replicas of 9) 
Mean (IU) 685 2118 196 
CV (%) 12 126 113 


Serum specimen 
A B Cc 
Interassay variability (3 serum samples were 
assayed 3 times, each time ın replicas of 3) 
Mean (IU) 575 1765 166 
CV (%) 19 ~ 20 18 





IU, inhibition unit, CV (%), coefficient of variation was determined from the components of variance? 


which they were washed (PBS/0-05 per cent Tween 20) and treated with 
1 per cent bovine serum albumin (BSA) for 60 min at room temperature 
to block protein binding sites. In a separate plate (previously coated 
with | per cent BSA), patients’ sera (diluted 1/32) were incubated with 
purified monoclonal antibody 3E1:2 (SOng/well) for 3h at room 
temperature; 50 yl of this mixture was then transferred to the antigen- 
coated plates. After an overnight incubation at 4°C, the plates were 
washed and incubated with 50 yl of sheep anti-mouse immunoglobulin 
conjugated to horse-radish peroxidase (Amersham International, UK) 
diluted in PBS/0-05 per cent Tween 20 for 3h at 37°C After removing 
excess antibody, the colour was developed using 50 ul of 0 03 per cent 
ABTS (2,2’azino-di(3 ethylbenthiazoline) sulphonate) (Amersham Int., 
UK) and 0 02 per cent hydrogen peroxide (B.D.H. Chemucals, Poole, 
UK). Plates were analysed in an ELISA plate reader (Titertek Multiscan 
MC) at a wavelength of 405 nm and the results relayed directly into a 
computer for analysis (Commodore CBM 8032) using the ‘CELISA’ 
and ‘DECODER’ programs to convert optical density readings to 
inhibition units (IU). 


Calculation of inhibition units 

The level of mammary serum antigen in the serum was expressed as 
inhibition units (U)—derived from a standard antibody curve obtained 
by making double dilutions of antibody 3E12 in the range from 
200 to 1 ng/ml and measuring binding to the solid phase antigen 
From this standard curve, optical density values were adjusted in the 
computer to correspond to a range of 1-10 000 IU so that a high level of 
IU corresponded to a high level of MSA in serum. To provide a 
standard, sera from five normal individuals were pooled for use in each 
assay and the MSA level of this sample adjusted to correspond to 
100TU. Using this level and the standard curve, the IU was calculated 
for each test sample. A level of 300 TU was determined as the upper limit 
of normal, based on a previous study of 2400 normal controls to give an 
acceptable false positive rate of <2 per cent*, these control samples 
were obtained from a blood bank and were not strictly age-matched 
with the data presented in this study. 


Results 


Intra- and interassay variability 

An intra-assay and interassay variability of 12 percent and 
19 per cent respectively was obtained (Table 1) and hence the 
test has reasonable reproducibility for routine clinical use. 


Distribution of circulating MSA levels in patients with breast 
cancer 

The MSA levels from patients. with early (stage I and II) and 
advanced (stage ITI and IV) breast cancer are shown (Figure 1). 
Elevated MSA levels were observed in 69 per cent (61/88) of 
patients with stage I disease, 78 per cent (54/69) of patients 
with stage II disease, 82 per cent (32/39) of patients with 
stage III and 89 per cent (142/160) of patients with stage IV 
disease. The mean levels (+s.e.m.) of stage I, IT, III and IV were 
603 + 112, 9824279, 1126 +367 and 3778 + 582 inhibition units 
(IU) respectively. The range of MSA values in the four groups is 
also shown (Figure 1); only 5 per cent of stage I, 14 per cent of 
stage II, and 21 per cent of stage III patients have levels elevated 
to > 1500IU, contrasting with 53 per cent of patients with stage 
TV disease. This indicates a direct relationship between MSA 
levels and staging and that patients with metastases are more 
likely to have raised MSA levels, and that these levels tend to be 
higher than those with localized disease. 
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Figure 1 Circulating MSA levels ın patients with stage I, IH, HI and 
IV breast cancer. Each point represents an individual patient. The cut-off 
value of 300 IU is indicated by a horizontal line. MSA inhibition units are 
indicated by a log- scale on the vertical axis MSA, mammary serum 
antigen, IU, inhibition unit 


Comparison of circulating MSA levels in patients with 
localized breast cancer (stages I and II) before and after 
mastectomy 

The pre-operative and postoperative MSA levels were 
determined in 44 stage I and II patients who had undergone 
mastectomy (Figure 2a,b). All pre-operative MSA levels were 
determined within 2 weeks before surgery and all except two 
patients had MSA levels determined before any surgical 
procedure such as fine needle aspiration biopsy (FNAC), Trucut 
biopsy or open biopsy. Of these two patients, one had Trucut 
biopsy, the other FNAC before blood sampling for MSA levels 
(see below). Serial postoperative MSA levels were determined 
whenever patients were seen at intervals varying from 2 days to 6 
months; this flexible protocol ensured that each patient was 
examined for recurrence at the time of blood sampling. None 
had clinical evidence of either residual disease or recurrence 
during the follow-up period Of 44 patients, only 3 were 
followed up for <2 weeks. The first postoperative MSA levels 
were measured at slightly different times in the patients studied 
because of the flexible protocol but 38/44 patients (86 per cent) 
had the first postoperative levels measured between 2 weeks and 
2 months after operation. 
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Figure 2 Crrculating MSA levels in patients with breast cancer before and after mastectomy, each line represents an individual patient. The cut-off value of 
300 IU 1s indicated by a dotted horizontal line. The time (months) after operation is indicated on the horizontal ams. Figure 2a is divided into three sections 
for clarity. Figure 2b shows the results for the 14 patients who underwent serial postmastectomy assays. MSA, mammary serum antigen; IU, inhibition unit 
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Figwe3 Graph showing the changes in MSA levels over a period of 4-12 


months ın a group of 61 patients with advanced breast cancer undergoing 
therapy. The patients were classified as (a) progressive (n = 22), (b) stable 
(n = 20) or (c) regresswe disease (n= 19). MSA, mammary serum antigen 


MSA levels fell in 40/44 patients (91 percent) after 
mastectomy, and this could be seen as early as the second day. 
The fall of MSA in these patients was beyond that which can be 
explained by interassay variability. Due to a general reluctance 
of patients to have repeated blood tests, serial postmastectomy 
levels were only obtainable from 14 patients (Figure 2b). The 
MSA levels of 9/14 patients continued to fall with tıme, even at 1 
month postoperatively, but the MSA levels in 3 patients 
plateaued after 1 month. The trend in the remaining 2 patients is 
not clear because serial measurements were only made for 1 
month after operation. 

Of the 44 patients studied postoperatively, 33 (75 per cent) 
had MSA levels which fell below the normal cut-off level of 
300 IU. Of these, eight had pre-operative levels <300IU, and 
the postoperative levels showed a further decrease. A decrease 
in MSA levels was observed in another 7/44 patients 
(16 per cent) but with the postoperative level remaining above 
300IU for duration varying from 1 to 3 months after mastectomy 
(Figure 2a). The remaining four patients (9 per cent) showed a 
rise in MSA level despite adequate total excision of the primary 
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Table 2 Correlation of changes in disease status with mammary serum 
antigen levels in patients with breast cancer (n=61) 


Disease status 








MSA level (IU) Progressive Stable Regressive 
Increased* 18 2 0 
Unchangedt 2 18 1 
Decreasedt 2 0 18 
Total 22 20 19 


MSA, mammary serum antigen; IU, inhibition unit 
* Increase of > 50% 

t Changes in MSA levels <50% 

$ Decrease of >50% 


tumour (Figure 2a). Hence the majority (91 per cent) of patients 
had a significant fall in their MSA levels after mastectomy, 
which corresponded to a reduction in tumour burden. The 
significance of persistently elevated postmastectomy MSA levels 
is, at this stage, uncertain (see Discussion). 


Correlation of circulating MSA levels with the clinical course 
of patients 

In a prospective study, the MSA levels were determined in 
serum samples of 61 patients with metastatic breast cancer 
treated and followed regularly over 4-12 month periods. Figure 3 
and Table 2 show the results of serial MSA testing in relation to 
the different clinical course (progressive disease, stable disease 
and disease regression)®. For this purpose we chose to compare 
two values of MSA level: the value at initial evaluation and the 
value at the time of the change of disease status or, in the case of 
the group with stable disease, the value at the conclusion of the 
study at November 1987 (4-12 month period). A change of more 
than 50 per cent in MSA level was considered significant. In 
total, 54/61 (89 percent) had changes in MSA levels which 
correlated with changes in disease status. Four patients with 
progressive disease did not have significant rises in their MSA 
levels. Two of these patients had predominantly local chest wall 
recurrence and the other two had rapidly progressive disease 
and died within 2 months of the initial change in disease status 
from widespread metastases. Two patients with stable disease 
had a significant rise in MSA levels during the study period. One 
of the patients with disease regression had MSA levels which 
remained static. 
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Figure 4 Circulating MSA levels ın patients who had no evidence of 
disease recurrence of breast cancer. These patients previoously had 
mastectomy. The figure ts dwided into three sections for clarity. Each line 
represents an individual patient. MSA, mammary serum antigen; NED, no 
evidence of disease recurrence 


MSA levels in patients with no clinical evidence of recurrence 
of breast cancer 

Thirty-six patients who had had a mastectomy were also 
examined and their MSA measured (Figure 4a, b and c), these 
were all patients who had been assessed as having no evidence of 
recurrence (NED) of breast cancer by clinical assessment and 
conventional investigations. They were selected because they all 
had had mastectomy at least 3 months previously and had been 
followed in the clinic between March 1986 and November 1987. 
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Three months were allowed to elapse to allow stabilization of 
MSA levels postoperatively. The duration of MSA follow-up 
ranged from 4 to 15 months, and 27 patients (75 per cent) were 
followed for at least 6 months. Allowing for interassay 
variability (19 per cent), 32/36 (89 per cent) of patients with 
NED had MSA levels that did not vary by more than +25 per 
cent of the original MSA value. However, 4/36 (11 per cent) of 
patients showed a rise in MSA levels (Figure 4c) although, 
clinically, they remained free of disease and had had adequate 
surgery in the first instance. Thus serial MSA levels correlated 
with the clinical status of 32/36 patients (89 per cent) with no 
clinical evidence of disease. 


Correlation of changes in circulating MSA levels with clinical 
disease progression or recurrence 


In a retrospective analysis of 36 patients (11 with NED, 25 with 
stable disease who all subsequently developed recurrence or 
progression of disease diagnosed by clinical examination or by 
investigations), the changes in MSA levels (a change of 
> 50 per cent was considered significant) were correlated with 
clinical changes (Figure 5). While in the great majority (20/36) 
the changes in MSA levels occurred about the same time as 
clinical changes; in 12/36 patients the changes in MSA levels 
preceded changes in disease status sometimes by as much as 8 
months (Figure 5). In 4/36 patients, however, the clinical disease 
progression preceded any changes in MSA levels; the MSA 
levels fell in two of these patients and remained unchanged in the 
other two patients despite progression of disease. 
Representative examples of this retrospective study are 
described. 


Patient I (Figure 6a). A patient with advanced breast cancer 
was treated with chemotherapy and was considered to be 
clinically stable, despite rising MSA levels over a period of 7 
months. It was not until 7 months had elapsed before 1t became 
obvious that the disease had progressed. 


Patient 2 (Figure 6b). This patient had had right Patey 
mastectomy for stage II breast cancer, and remained disease free 
until she presented with local recurrence and bony metastases. 
Chemotherapy was commenced with a partial clinical response 
over the following 2 months and a corresponding fall in the 
MSA level. Chemotherapy was subsequently stopped for 3 
weeks owing to chemotherapy-induced neutropenia, during 
which time there was disease progression with a corresponding 
rise of MSA level. Chemotherapy was subsequently restarted 
with a rapid arrest of disease progression and with a 
corresponding fall in the MSA level. Over the following 7 
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Figure 5 Comparison of the change in MSA levels with clinical disease 
progression and recurrence. The time (months) of MSA rise before clincal 
changes is shown on-the horizontal axis. Tıme 0 indicates that the rise in 
MSA levels occurred at the same time as documented clinical changes. The 
number of patients is indicated on the vertical ams. W, patients who had a 
rise in MSA levels C], patients who did not have a rise in MSA levels 
despite progression of disease; MSA, mammary serum antigen 
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Figure 6 Monitoring the clinical course of a patent with advanced breast cancer by MSA assay W and W, duration of therapy with different 
chemotherapeutic agents, MSA, mammary serum antigen, PD, progressive disease, SD, stable disease, PR, partial response 
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Figure 7 Monitoring the clinical course of a patient with no climcal 
evidence of recurrence by MSA assay . , the period of NED; MSA, 
mammary serum antigen, NED, no clinical evidence of recurrence 





months, the MSA level continued to rise although clinically the 
disease remained stable. It was not until 7 months after MSA 
levels began to rise that there was clinical evidence of 
progression of disease leading to a change of the chemotherapy. 


Patient 3 (Figure 7). A patient, who had undergone Patey 
mastectomy several years ago and had been clinically free of 
disease, was followed over a 10-month period. Rising MSA 
levels were noted, although clinically the patient was free from 
disease. Ten months later a new carcinoma in the contralateral 
breast was noted. 
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Figure 8 Circulating MSA levels in patients with breast cancer before 
(pre) and after ( post) surgical intervention; (a) FNAC, (b) Thucut biopsy, 


_ (c) open mcisional biopsy. Each line indicates a patient MSA, mammary 


serum antigen, FNAC, fine needle aspiration biopsy 


Effect of FNAC, Trucut biopsy and open breast biopsy on 
MSA levels in breast cancer patients 

MSA levels were determined before and 1-2 weeks after FNAC 
in 10 patients, Trucut biopsy in 2 patients, and incisional breast 
lump biopsy in 5 patients in a prospective study (Figure 8). Four 
of 10 patients had a significant rise (> 50 per cent) in MSA levels 
after FNAC, 2/2 patients after Trucut biopsy and 4/5 patients 
after incisional breast lump biopsy. 


Discussion 

Several tumour markers have been shown to be elevated in 
association with breast cancer, including oncofetal products 
carcino-embryonic antigen (CEA), hormones (calcitonin and 
B-human chorionic gonadotrophin, enzymes (sialyl transferases 


and placental alkaline phosphatase), nucleosides, polyamines, 
acute phase protein, 8,-microglobulin and CA15-3 (a recently 
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introduced immunoradiometric assay using monoclonal 
antibodies)?” !!, However, as yet, none has gained widespread 
clinical use in this disease. Some, like CEA, CA15-3 and B,- 
microglobulin, are limited by their sensitivity, especially in 
localized breast cancer'®:!!, The present study demonstrates 
that, based on published data, MSA is significantly more 
sensitive than the other available tumour markers, especially in 
localized breast cancer*:!°!!, The level of MSA correlates with 
the staging of the disease with a tendency towards higher levels 
with increasing tumour burden (Figure 1). However, elevation 
of MSA level, usually to a lower level than that found ın breast 
cancer, has been shown to occur in a proportion (18 per cent) of 
patients with benign breast disease and diseases other than 
breast cancer, and in 1:9 per cent of normal subjects*. It is our 
intention to continue to follow these normal individuals and 
patients with benign breast disease with raised MSA levels to 
evaluate the significance of the rise, but at this time none 
appears to have breast cancer. 

Based on a small number (n= 44) of patients, we established 
that MSA levels fell in most patients (91 per cent) after 
mastectomy, irrespective of the pre-operative levels. In one 
patient, the fall in MSA level occurred within 2 days and in 
9/14 patients serially followed, the levels continued to fall even 
at 1 month postoperatively. The precise kinetics of MSA 
metabolism remain to be elucidated but the precipitous fall in 
MSA levels after mastectomy supports the claim that MSA level 
is an index of tumour burden. However, it should be noted that 
the MSA levels in 7/44 patients (16 per cent) had not fallen below 
300TU 1-3 months postoperatively despite adequate surgery 
with no clinical evidence of residual disease or recurrence. Of 
these seven patients, four had partial mastectomy with axillary 
dissection while the other three patients had Patey mastectomy 
and it remains to be seen if the MSA levels will fall with time. 
However, one cannot exclude the possibility of co-existent 
carcinoma in situ or an occult invasive cancer in the rest of the 
breast!? to account for persistently raised MSA levels in those 
patients who only had partial mastectomy. There is, however, 
an intrinsic problem with the specificity of the assay with 
elevation of MSA to moderate levels in benign breast disease 
(18 per cent), other diseases (8-19 per cent) and in 1-9 per cent 
of normals. Definite conclusions can only be drawn from a 
larger series with longer follow-up. 

There was a good correlation (89 per cent) of MSA levels 
with changes in disease status (progressive disease, stable 
disease and disease regression) (Figure 3, Table 2). Of the four 
patients who failed to have a rise in MSA levels despite disease 
progression, 2/4 had rapidly falling MSA levels with rapid 
disease progression and death. It is possible that this was due to 
anaplastic change of the tumour with resultant failure to 
produce MSA, although this has not been proven by 
unmunohistochemical examination of the tumour tissue. 

It was also established that, within the limits of interassay 
variability , the MSA levels remained stable (between 75 and 
125 per cent of the original value) in 32/36 patients (89 per cent) 
who clinically had no evidence of recurrence over a period of 4- 
15 months. All these women had had mastectomy at least 
3 months previously—3 months bemg chosen to allow 
stabilization of MSA levels postoperatively. As discussed above, 
it is known that in some patients the MSA levels continue to fall 
even 1 month after mastectomy (Figure 2b). In 4/36 patients 
(11 per cent), the MSA levels rose in the absence of clinical 
recurrence over the 4-9 months of the study period. One patient 
also had persistently elevated but static MSA levels (3000 IU) in 
the absence of recurrence over 9 months of the study period. The 
clinical significance of these findings is, at this stage, uncertain 
and follow-up of these patients will be of interest to see whether 
the elevated MSA levels indicate recurrent disease not yet 
clinically detectable. In a retrospective analysis (Figure 5), it was 
established that changes ın MSA levels may precede clinical 
disease progression or recurrence by several months in some 
patients (12/36) although in the great majority of the patients 
(20/36) the changes in MSA levels occurred at the same time as 
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clinical changes. There was an inherent bias against the serum 
test in a study of this nature, because MSA assay was only 
performed at the time of each clinical visit and the frequency of 
such visits and hence serum tests depend on the clinical 
judgement of the clinicians attending the patients. These results 
are, nevertheless, encouraging and suggest that serial 
estimations of MSA levels could be used either to detect 
subclinical recurrence or, alternatively, the fluctuations in the 
MSA levels might be used to assess response to treatment. It will 
require more patients and longer periods of follow-up in a 
prospective study before we can be certain if a rise in MSA level 
may truly antedate conventional clinical assessment in 
diagnosing early recurrence or subclinical disease progression. 

The MSA assay detects 73 per cent of stage I and II breast 
cancer patients and is a relatively sensitive assay even in 
localized breast cancer. The correlation of MSA levels with 
tumour burden is apparent when one considers that the MSA 
levels rise with the extent of disease, fall with mastectomy, 
remain static in most patients with no clinical evidence of 
disease, change in parallel with changes in disease status and 
may even precede clinical changes. As such, it might be a most 
useful tumour marker for following the clinical course and 
assessing the extent of breast cancer. The early evidence that 
MSA changes may precede clinical changes suggests that it 
might also detect subclinical recurrence. 

It has yet to be determined what role MSA will play as an 
early diagnostic test in the screening of large numbers of 
asymptomatic mdividuals. This must be considered in the 
context of the 27 per cent false negative rate with respect to stage 
I and II patients (Figure 1) and the previously established 
18 per cent false positive rate in patients with benign breast 
disease and other non-breast diseases*. We are currently 
comparing the sensitivity and specificity of MSA with results 
obtained by mammography, and with both modalities 
combined. Currently, the established method of mass screening 
is mammography with or without breast self-examination. 
Mammography has limitations as its use demands a high level of 
expertise. There are false positives and false negatives and it may 
be of limited value in the dense breast. There are the added 
problems of cost and radiation!™!*, It may be possible to 
supplement mammography with the MSA assay, which is a 
relatively simple enzyme immunoassay. 

The present study also determined the effects of FNAC, 
Trucut biopsy and incomplete excision of tumour on the MSA 
levels We have demonstrated in 10/17 patients a surge in MSA 
levels greater than 50 per cent after such surgical procedures 
(Figure 8). It ıs possible that surgical trauma releases tumour 
antigen into the bloodstream. The safety of FNAC with regard 
to the possible risk of inducing local and metastatic tumour 
dissemination has been controversial but any objection to its use 
has been largely regarded as philosophical rather than 
practical'®!®, The observation of rises in MSA levels with 
FNAC raises questions which are currently being studied. 

In conclusion, MSA is an important tumour marker in breast 
cancer. The assay is simple, cheap, sensitive and reasonably 
reproducible. However, its precise application in routine 
surgical practice will take some time to establish. 
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Superior laryngeal nerve (SLN) paralysis was first described in 
1906 by Mygind’, but even today surgical injury to this nerve 
may go unnoticed’. This is because it does not always have the 
dramatic effects which are seen following damage to the 
recurrent laryngeal nerve. In addition, the clinical 
manifestations are variable; the laryngoscopic findings are often 
inconclusive with resulting controversy? in their interpretation. 

Kark et al.* reported a 25 per cent incidence of permanent 
voice changes after subtotal thyroidectomy and an incidence of 
11 per cent after lobectomy in their study of 325 patients. When 
the external laryngeal nerves were identified and preserved, 
permanent voice changes occurred in only 5 per cent of cases. 
Similar incidences of voice change have been noted after carotid 
endarterectomy*”’. 

With such a relatively high incidence of suspected SLN 
injury reported and the often inconclusive observations made 
with the conventional method of examining the larynx, a more 
reliable assessment of nerve function using techniques already 
available was considered appropriate. 


Methods 


1. Videofibrolaryngoscopic recording of the vocal cord movements; 
2. Electromyographic (EMG) recordings of the cricothyroid muscle 
potentials and SLN evoked response: electroneurography 

(ENG). 

A 36 Olympus ENF-P2 flexible rhino-laryngoscope, which is 
attached to a JVC GX-N8 colour video-camera, is inserted through an 
anaesthetized nasal passage under colour monitor control. Local 
anaesthetic is not required in the throat. The patient tolerates the 
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instrument well. There is no restriction to vocal cord movements and 
phonation including singing can be recorded. 

Action potentials from the cricothyroid muscie are obtains 
and on phonation by inserting a fine concentric needle electrode 1 om off 
the midline at cricoid level and advancing the needle superolateraily 
until sharply outlined units are obtained on phonation. Stimulation of 
the nerve at hyoid level by surface bipolar electrodes produces evoked 
potentials which are picked up by the concentric needle dlectrode 
positioned in the cricothyroid muscle. The cricothyroni muscle action 
potentials, and evoked potentials obtained on stimulation of the SLI 
are recorded on a 4-channel EMG machine with an additional facility to 
obtain permanent recordings on magnetic tape”. 














Results 


In the presence of SLN palsy there may be good glottic closure 
but lack of tension in the affected cord with obliquity of the 
glottic aperture suggesting loss of cricothyrou) function. 
During phonation, the affected cord becomes bowed and may 
appear shortened as the vocal process is pulled forward by the 
unopposed action of the ipsilateral thyro-arytencid muscle. 
Pooling of saliva in the pyriform fossa suggests loss of sensation. 

Needle sampling may indicate a denervated cricothyroid 
muscle, revealing fibrillation potentials at rest, and reduced 
interference pattern with variable action potentials on 
phonation. The affected SLN will have a prolonged latency and 
a low amplitude on stimulation. 
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A branchial cyst occurring within the parotid gland is a rare 
anomaly. Most previously reported cases have presented as a 
painless swelling within the parotid gland. They are usually 
misdiagnosed as a parotid tumour and the true nature of the 
lesion is only discovered at surgery. We report two such cases. 


Patients 


Case | 

A 44-year-old man presented with an asymptomatic 3cm x 2cm 
swelling in his left parotid gland. It had been present for 2 months. 
The facial nerve was intact. A diagnosis of a parotid tumour was made. 
He underwent superficial parotidectomy. Histological examination 
showed normal parotid tissue surrounding a cyst. The cyst was lined 
by stratified squamous epithelium containing keratin and had a further 
lining of lymphoid tissue. The appearances were those of a branchial 
cyst. 


Case 2 

A 71-year-old man was referred with a 5-month history of a 4 cm x 4 cm 
painless swelling on the right side of his face. A parotid tumour was 
diagnosed. The facial nerve was intact. During exploration the swelling 
was found to be cystic and was easily enucleated. Superficial 
parotidectomy was unnecessary. Histologically the appearances were 
those of a branchial cyst. 


Discussion 


The branchial cyst most frequently occurs anterior to the upper 
third of the sternomastoid muscle. Less common sites include 
any part of the lower two-thirds of the sternomastoid muscle, 
at the angle of the mandible, in the submandibular area or 
occasionally in relationship to the carotid vessels. The peak 
incidence is in the third decade and there is a slight male 
predominance. The cysts vary in size from that of a normal 
lymph node to several centimetres in diameter. Fluctuations in 
size do occur, often in association with an upper respiratory 
tract infection. Characteristically a branchial cyst is lined by a 
stratified squamous epithelium, a pseudostratified columnar 
epithelium or a combination of both. Beneath the lining 
epithelium varying amounts of lymphoid tissue are found. 

The earliest report of a branchial cyst occurring within the 
parotid gland was by Hildebrant in 1895'. Since then there 
have been over 70 reported cases and Richardson et al. found 
16 branchial cysts in a series of 708 parotidectomies?. Benign 
parotid tumour was the commonest pre-operative clinical 
diagnosis. Only two cases of associated facial nerve paralysis 
have been reported**. All but one of the reported cases have 
been unilateral. 

All the reported cases have been treated by complete surgical 
excision and to date no recurrences have been described. As 
the usual pre-operative diagnosis was that of a parotid tumour, 
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Figure 1 Photomicrograph showing in cross-section a branchial cyst 
with surrounding parotid gland tissue: Case 1 (haematoxylin and eosin) 


the commonest surgical procedure was superficial parotidec- 
tomy. Where the nature of the swelling had been determined 
pre-operatively or perioperatively careful enucleation of the cyst 
has been successfully performed®. 

The aetiology of branchial cysts is controversial. The more 
popular theories implicate the branchial apparatus, epithelial 
inclusions within developing lymph nodes, the thymic duct and 
the cervical sinus of His. 


Branchial hypothesis 

The development of a branchial cyst from the remnants of 
branchial clefts or pouches has been a generally accepted 
explanation for many years, mainly because of the authority 
given to this theory by respected clinicians and 
embryologists’'*. The relevant evidence to support this view 
includes the anatomical location of the cysts and the presence of 
sinuses and fistulae which are also explained by the same theory. 
The fact that a number of cysts are lined by a pseudostratified 
columnar ciliated (respiratory) epithelium is said to confirm 
their origin from the endoderm of the branchial pouch’. 
Theoretically by this hypothesis the second branchial arch is the 
most likely source of the branchial cyst, with the exception of the 
intraparotid cyst which may be accounted for by a first arch 
anomaly!®!!, 

There are several strong arguments against the branchial 
hypothesis. The cysts are rarely seen at birth, unlike the 
branchial fistula, and usually present in later life. It is also 
unusual for a cyst to be connected to the pharynx or skin. The 
constant finding of lymphoid tissue within the wall of the cyst 
is difficult to explain embryologically. The branchial clefts 
disappear between the 32nd and 45th day'*; any cyst would 
have to be formed by the end of this period. However, cervical 
lymphoid tissue does not begin to develop until the second 
month and is not easily identified until the third month'?. The 
occasional fluctuations in size of a branchial cyst in association 
with local inflammatory conditions are also difficult to explain 
by the branchial hypothesis. It has been suggested that the 
second branchial arch cannot leave remnants in the neck below 
the level of the hyoid bone'*'*. If this is true then a significant 
number of branchial cysts cannot be explained by this theory. 


Lymph node hypothesis 

Bhaskar and Bernier'* suggested that the majority of branchial 
cysts arise from cystic alterations of epithelium trapped in 
cervical lymph nodes, After examining 468 specimens of 
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branchial cysts they concluded that the epithelium was of 
glandular origin and was most likely to have arisen from the 
developing parotid gland. King'® also rejected the 
branchiogenic theory and noting the close association of the 
cysts with lymphoid tissue suggested the term benign lympho- 
epithelial cyst. Supporting evidence for the lymph node 
hypothesis are the following observations. First, that branchial 
cysts are most commonly found in the upper third of the neck 
where parotid epithelial inclusions are most likely to occur. 
Secondly, salivary gland tumours also arise in this epithelium 
and Warthin’s tumour has been found in cervical lymph nodes 
distant from the salivary glands'’, Thirdly, the parotid gland 
and cervical lymph nodes develop in utero at the same time, from 
the second month onwards‘?. The fetus has no recognizable 
neck and therefore the developing parotid gland, which at this 
time has no definite capsule, is in close association with 
developing lymph nodes. Finally there is the rare finding of a 
branchial cyst within the parotid gland as reported here. 

Little and Rickles?:!* dispute this conclusion and favour the 
branchiogenic theory. They argue that if the parotid gland 
epithelium were implicated then the cyst should occur with a 
higher frequency in or around the parotid gland where the 
majority of lymph node epithelial inclusions are seen. Those 
branchial cysts found in or around the parotid gland may arise 
from epithelial remnants of the first branchial groove or pouch. 
In one study? they found that approximately 18 per cent of 
branchial cysts were lined by a pseudostratified columnar 
ciliated (respiratory) epithelium, which is not known to arise 
from parotid epithelium, but is easily explained by a branchial 
pouch origin. Their final argument is that the association of 
branchial structures with lymphoid tissue is not uncommon, 
e.g. the Eustachian tube and the pharangeal and lingual tonsils, 
and it is therefore conceivable that remnants of the branchial 
apparatus could be trapped within developing lymph nodes 
and later undergo a cystic change. 


Thymic duct hypothesis 

In 1913 Wengelowski'*, after examining human cadavers and 
embryos, concluded that no adult structures below the level of 
the hyoid bone could be derived from the branchial apparatus. 
He suggested that the branchial cyst originated from the thymus 
during its descent into the neck. A small number of cysts do 
have Hassal’s corpuscles in their wall and the cysts do also 
occur in the neck below the hyoid bone, however the absence 
of recognizable thymic tissue in the majority of cysts and the 
predominant distribution of cysts in the upper part of the neck 
do not support this concept. 

Thus, in conclusion, the true origin of the branchial cyst 
remains unknown. Cysts within the parotid gland and upper 
neck probably arise from parotid gland inclusions within 
developing lymph nodes. Cysts arising between the angle of the 
mandible and the hyoid bone may arise from parotid gland 
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inclusions or equally possibly from the branchial apparatus. 
The term ‘branchial cyst’ implies a specific erabryological origin 
and as this fact is controversial a more appropriate term would 
be a benign lympho-epithelial cyst. 

While the aetiology of these cysts is controversial the 
treatment is not. The correct management is complete surgical 
excision. Cysts within the parotid gland may be enucleated but 
the diagnosis is seldom made pre-operatively and therefore 
superficial parotidectomy is the usual form of treatment. 
Recurrence following complete surgical excision hus not been 
reported. 
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Bilateral spontaneous descent of 
the testis after the age of 10: 
subsequent effects on fertility 


Fertility after late spontaneous descent of the testes in 45 men with 
previous bilateral undescended testes was evaluated on the basis of 
seminal analysis and concentrations of follicle-stimulating hormone 
(FSH) in serum. Only 15 (33 per cent) were found to have a normal 
fertility as estimated from the results of the total semen analysis, 
whereas 21 (47 per cent) were classified as being sterile or having severely 
reduced fertility. Elevated serum FSH concentrations in the majority of 
men with subnormal sperm densities supported the results of the semen 
analysis, indicating impaired spermatogenesis. These findings suggest 
that the expectant attitude in the treatment of cryptorchidism does not 
seem to be justified in terms of fertility and combined with recent 
histomorphological studies favour a more active and early treatment of 
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During the last decade, the attitude to treatment of boys with 
undescended testes has gradually changed towards a more 
active intervention at an earlier stage. At the most recent 
international symposia on this subject treatment has been 
recommended before the second year of life!?. This change of 
attitude is chiefly based on recent histomorphological studies? 4, 
which have shown that the majority of cryptorchid testes have a 
normal density of germ cells until the second year of life. 

In Scandinavia the prevalent attitude among surgeons has 
been conservative, deferring treatment until prepuberty. This 
strategy has been based partly on the poor results as regards 
fertility after operative treatment, and partly on the relatively 
high incidence of late spontaneous descent of the testis*. 

However, the justification of an expectant policy seems 
rather doubtful since no controlled investigations are available 
concerning fertility after late spontaneous descent. On the other 
hand, some hesitation prevails towards the advisability of early 
treatment. Therefore, we considered it important to investigate 
the fertility of men with late spontaneous descent of the testes. 


Patients and methods 


The present series comprises 545 boys, referred consecutively to Arhus 
County Hospital with undescended testes during 1967-72. From first 
presentation until operation, spontaneous descent or puberty, all were 
examined annually by the same three consultants, who had a special 
interest in this subject®. From this basic series all patients fulfilling the 
following criteria were selected: 


(1) bilateral cryptorchidism at the time of referral; 
(2) bilateral spontaneous descent at or after the age of 10, and 
(3) present age of 18 or above. 


The position of the testes at first presentation was defined as follows. 


Type 1 

The testis was situated at the superficial inguinal ring or in the superficial 
inguinal pouch and could be manipulated to the scrotal neck, but 
retracted immediately. 


Type Il 
The testis was located suprascrotally, but could be manipulated into the 
scrotum allowing the investigator's thumb and index finger to meet 
above the testis, but the testis would not remain in the scrotum. 

Of the 91 men who fulfilled the criteria stipulated, 45 agreed to take 
part in the investigation ‘study group’. Of the remaining 46 men, 28 
answered a questionnaire concerning present paternity status and 
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intercurrent diseases with potential effect on fertility; they constitute the 
‘questionnaire group’. Eighteen patients were lost to follow-up. 

On the basis of the above definitions of testicular position the 45 men 
in the study group were divided into three subgroups: group I (11 with 
previous cryptorchidism of type I); group H (24 with previous 
cryptorchidism of type II); and group II (10 with a combination of type 
I on one side and type H on the other side). 

At referral the median age was 8 years (range 2-14 years) in the study 
group and 7% years (range 14-12 years) in the questionnaire group. The 
median age for spontaneous descent of the latest descended testis was 12 
years (range 10-16 years) in all three groups. Descent was defined as 
attainment of a spontaneously stable position of the testis at the bottom 
of the scrotum. 

For each patient in the study group the investigation included a 
history concerning paternity status and intercurrent diseases of 
potential influence on fertility, a clinical examination recording position 
and volume of the testis using Prader’s orchidometer®, and semen 
analysis performed on fresh masturbatory ejaculate after 3-4 days 
abstinence, essentially as described by Eliasson’. In the case of an 
abnormal analysis a second sample was investigated, when possible, and 
the best of the two results was used in the final fertility evaluation. Each 
parameter of the semen analysis (sperm concentration, percentage of 
motile spermatozoa, degree of progressive motility and sperm 
morphology) was assigned a value in arbitrary units (Table 1). 

Subsequently a ‘fertility index’ was calculated for each patient by 
multiplication of the four values obtained. Thus four classes of fertility 
were assigned to the following index ranges: 

I Sterile (fertility index = 0) 

H Severely reduced fertility (fertility index = 1-12) 
Ill Slightly reduced fertility (fertility index = 13-24) 
IV Normal fertility (fertility index = 25-36). 

Finally the concentration of follicle-stimulating (FSH) in serum was 
determined by a commercially available kit (Amerlex Ria-Kit IM 2071, 
Amersham, Copenhagen, Denmark). 


Results 

History 

Of the 45 men in the study group 38 had no knowledge of their 
fertility as they had made no attempt to father a child. Two had 
one child each and one had two children. All three had normal 
spermiograms/fertility class IV. One man with oligospermia (0-3 
million/ml) and classified in fertility class II was stated to have 
fathered one aborted fetus. Three had an infertility problem of 
18-24 months duration; of these one had azoospermia/fertility 
class I and two had oligospermia/fertility class H. Diseases of 
potential influence on fertility were registered in five cases. Two 





0007-- 1323/88 /080820-04$3.00 © 1988 Butterworth & Co (Publishers) Ltd 


Deficient testicular descent and fertility: T. Bremhoim Rasmussen et ak 


Table 1 The four parameters of seminal analysis transcribed to arbitrary units for calculation of the fertility index 
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Figure 1 Mean testicular volume calculated as the mean value of the two 
testes’ volumes. The normal range according to Prader® is shaded. The 
median values for the three groups were 13-5 mi (6-5-25); 13-5 ml (9-25) 
and 12-5 ml (6-20) 


of these patients had had non-specific urethritis and one 
uncomplicated gonorrhoea; all three had normal semen 
analysis/fertility class IV. One patient had had parotitis with 
unilateral orchitis at the age of 18 and another had had 
unilateral orchidectomy performed at 16 years of age due to 
torsion of the testis. Both had oligospermia/fertility class H. 

Of the 28 men in the questionnaire group, 3 had one child 
each, 2 were infertile for 2 and 5 years respectively, while 23 had 
no knowledge of their fertility. In this group one reported 
intercurrent orchitis in connection with parotitis and another 
had had uncomplicated gonorrhoea; both were ignorant of their 
fertility. 

The median age of the study group was 23 years (range 18-34 
years) and in the questionnaire group it was 24 years (range 20- 
27 years). Thus no selection could be demonstrated in the study 
group as regards fertility status, intercurrent disease or age. 


Clinical examination 

All testes were spontaneously located at the bottom of the 
scrotum. Two patients had a left-sided varicocele. The volume 
of the testes was subnormal or greatly reduced in the majority of 
cases without significant differences between the median values 
for the three groups (Mann-Whitney U test, P> 0-05) 
(Figure 1). 


Semen analysis 

The sperm concentration was below the lower limit of the 
normal range (20 million/ml) for the majority of men in group I 
(7/11) and in group HI (7/10) and for 10 of the 24 men in group 
Il (Figure 2). There was no significant difference between the 
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Figure 2. The concentration of spermatozoa in milliensiml, Dotted line: 
lower limit of the normal range. The median values Jor the three groups 
were 12 million/ml (0-18 1}, 27 million/ml (01-148) and & millionimi (78) 





groups with regard to this distribution (Fisher's exact test, 
P>0-05). The median values for sperm concentration in the 
three groups were not significantly different (Mann-Whitney U 
test, P> 0-05). An evaluation of fertility by means of the fertility 
index revealed the same tendency (Figure 3). Only a minority af 
men in the three groups fulfilled prevailing criteria for normal 
fertility, while 7 out of 11 in group I and 9 out of 24 in group IT 
were either classified as sterile or had severely reduced fertility. 


Serum FSH concentrations 


These were above normal for most of the men in group Land HI 
(7/11 and 7/10 respectively), while half of the men in group TH 
had elevated values (Figure 4). There was no significant 
difference between the median values of FSH inthe three groups 
(Mann-Whitney U test, P> 0-05). 

The association between serum FSH concentration and 
sperm density showed that men with sperm counts below the 
normal range had significantly greater FSH levels than those 
with normal sperm densities (Mann-Whitney U test, P00) 
(Figure 5). 





Discussion 


Several classifications of the undescended testis according toits 
anatomical position have been proposed, but none are 
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Figure 3 Fertility class calculated on the basis of the fertility index (Table 1) for the three groups: a group I (n=11): b group H (n= 24); 
c group IHI (n= 10). 1, sterile; H, severely reduced fertility; 111, slightly reduced fertility; IV, normal fertility 
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Figure 4. Serum FSH concentrations. The shaded area shows the normal 
range. Median values in the three groups were 16 units/1 (2-48), 11 units/l 
(2-52) and 18 units/l (5-32) 


universally accepted, The lack of objective definitions hampers 
this field of clinical research. Furthermore, previous 
investigators have demonstrated a considerable uncertainty at 
classifying testicular position on clinical palpation>-®. 

In the present investigation we have used a simple concept. 
The two types of testicular undescent were characterized by 
repeated observations of suprascrotally situated testes, which 
could be manipulated to a greater or lesser extent down into the 
scrotum, but at the termination of the manipulation the testes 
reassumed their suprascrotal position. It is possible that some 
investigators may classify the present type H as a high retractile 
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testis. It has even been argued that all testes capable of late 
spontaneous descent should be classfied as retractile testes’. 

The occurrence of spontaneous descent after the age of | year 
is a controversial subject. The observations by Scorer!’ are 
often cited against the existence of such a phenomenon. 
However, Scorer excluded cases with high scrotal position from 
his definition of undescended testes and further changes in such 
cases were not registered, It is our impression that the lower the 
position at diagnosis the higher the chance of spontaneous 
descent. In our basic series of 545 boys? spontaneous descent 
was observed during the observation period at all ages up to 
puberty in 20 per cent of type I cases and in 57 per cent classified 
as type II. Accordingly, we would assume that the lack of 
spontaneous descent in Scorer’s series is at least partially due to 
exclusion of the lowest positioned testes with the highest chance 
of spontaneous descent. However, it may be argued that the low 
situated testes are just normal variants, which should not be 
treated. The present study speaks strongly against such a 
concept, since not only men with previous type I, but also those 
with type II, testes were found to have a high risk of later 
impaired sperm production. Of the 45 men only 15 had normal 
semen analysis, whereas 21 were classified as being sterile or 
having severely reduced fertility as estimated from the results of 
the total semen analysis. Based on sperm counts alone, 18 had 
severely impaired fertility with counts less than 5 million/ml. It 
is known that repeated semen analysis from the same 
individuals may show a considerable variation’ and a certain 
margin of error exists in the analysis. In 21 out of 30 men with 
subnormal fertility it was possible to repeat the semen analysis 
and in no case did the second sample show a normal result, but 
fertility index improved one class in four men, decreased one 
class in two and was unchanged in the remaining. In addition 
the high levels of FSH in serum from the majority of men with 
subnormal sperm densities support the results of the semen 
analysis, indicating impaired spermatogenesis! t+? 

The present results show that spontaneous descent of 
bilateral undescended testes after the age of 10 carries a serious 
risk of later impaired spermiogenesis. The fact that even low 
positioned testes may be damaged indicates that deficient 
testicular descent at all stages should be considered as one 
disease with a clinical spectrum ranging from abdominal to high 
scrotally situated testes. Retractile testes, on the other hand, are 
generally accepted as normal variants needing no treatment, as 
normal fertility can be expected in the adult. The study by Puri 
and Nixon'*, mainly based on questionnaire interviews, has 
been widely cited in support of this concept. However, recent 
studies by Nistal and Paniagua' and Abyholm et al.'® have 
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Figure 5 The concentration of spermatozoa in relation to serum FSH concentration in 45 men. The shaded area shows the normal range ef FSH. The 
dotted line indicates the lower limit of normal range Jor the sperm concentration 


demonstrated that even testicular retractility can be associated 
with impaired fertility. Accordingly, only testes, which by gentle 
manipulation can be coaxed to the bottom of the scrotum under 
favourable conditions, should be classified as retractile testes, 
probably requiring no treatment. 

On the basis of the present investigation and recent 
histomorphological studies** it is difficult to maintain an 
expectant, conservative attitude in the treatment of 
undescended testes. 
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Penetrating injuries of the 
diaphragm 


This study involved 163 patients with penetrating injuries of the 
diaphragm (knife, 139; bullet, 24). Intra-abdominal injuries were present 
in 122 patients (75 per cent) and this resulted in early diagnosis and 
treatment of the associated diaphragmatic injury (mortality 
3:2 per cent). In the remaining 41 patients (25 per cent) the injury was 
confined to the diaphragm, and the diagnosis was missed during the initial 
admission in 10 patients who returned at a later stage with diaphragmatic 
hernia. A diaphragmatic hernia was found in 24 cases (14-7 per cent). 
Fourteen of these were diagnosed during the initial admission 
(mortality 7-1 per cent) and the remaining ten were diagnosed during a 
subsequent admission (mortality 30 percent). The initial chest 
radiograph was diagnostic of diaphragmatic injury in 13 per cent, 
abnormal but not diagnostic in 76 per cent, and completely normal in 
ll per cent. The importance of early diagnosis in reducing mortality, 
morbidity and hospital stay is emphasized. A high index of suspicion, 
careful clinical examination, and serial chest radiographs remain the best 
way of making the diagnosis. 


Dr D. Demetriades 


Penetrating wounds of the chest or abdomen are often 
associated with diaphragmatic injuries, which are commonly 
missed, because of lack of clinical suspicion, absence of distinct 
symptoms, and absence of diagnostic radiological signs. In this 
study we have reviewed our experience with this type of trauma. 
Blunt trauma was not included because of different 
pathogenesis, diagnostic problems and prognosis. 


Patients 


This is a review of 163 patients with penetrating injuries of the 
diaphragm, treated at Baragwanath Hospital, Johannesburg, during a 
34-year period (January 1984-July 1987). Most of the patients were male 
(94 per cent), and their ages ranged from 14 to 64 years (mean 25 years). 
The injury was inflicted by a knife in 139 patients (85 per cent) and by a 
bullet in 24 patients (15 per cent). 


Results 


Entrance wounds 

In all patients with knife injuries the wound was located below 
the level of the nipples. In bullet injuries no correlation was 
found between the site of the entrance wound and the presence 
of a diaphragmatic injury. 


Clinical presentation 

In 139 patients without a hernia there were signs of an acute 
abdomen on admission. At operation 120 patients had 
associated intra-abdominal injuries and 19 patients had isolated 
diaphragmatic injuries. In the patients with a diaphragmatic 
hernia 19 had upper abdominal pain, 7 had cardiorespiratory 
distress, 5 had intestinal obstruction and 2 had an acute 
abdomen. However, 10 of these patients were asymptomatic 
during the initial admission. 


Radiological findings 

In 20 patients no films were available. In the remaining 143 
patients the chest radiographs or the radiological reports were 
traced. Overall, the initial films were diagnostic of 
diaphragmatic injury (e.g. viscus in the chest, elevated 
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diaphragm) in 13 per cent of the patients, abnormal but not 
diagnostic (e.g. haemothorax, pneumothorax, obscured 
diaphragmatic shadows) in 76percent and normal in 
Il per cent. The diagnostic accuracy of the chest radiograph in 
patients with hollow viscus herniation into the chest was 
74 per cent, but in those with uncomplicated diaphragmatic 
injuries this figure was only 6 per cent. Contrast studies of the 
gastrointestinal tract were 100 per cent diagnostic in patients 
with hollow viscus herniation. 


Operative findings 

The left diaphragm was injured in 123 cases (75 per cent), the 
right diaphragm in 37 cases (23 per cent), and both diaphragms 
in 3 cases (2 per cent). In the majority of patients (n= 122 or 
75 per cent) there were associated injuries requiring repair. The 
most commonly injured structures were the stomach (50 cases), 
followed by the liver (48 cases), the spleen (23 cases), the colon 
(22 cases), the kidneys (10 cases), the small bowel (8 cases), and 
the pancreas (3 cases). In the 24 patients with diaphragmatic 
hernia the most commonly herniating viscera were the colon, 
the stomach, and the omentum (nine cases) followed by the 
small bowel (four cases), and the spleen (one case). In early 
hernias the sac contained an average of one viscus, compared 
with more than two viscera in late hernias. 


Mortality, morbidity and hospital stay 

The overall mortality was 49 percent. In the group of 139 
patients with diaphragmatic injury but no hernia there were four 
deaths (2:9 percent), as compared with four deaths 
(16:7 per cent) in the group of 24 patients with diaphragmatic 
hernia (x7 test, P< 0-05). In all deaths in the group of patients 
with hernia the colon was a herniating viscus (Table 1). When 
the diagnosis of a diaphragmatic hernia was made during the 
initial admission, the mortality was 7-1 per cent compared with 
30 per cent for delayed diagnosis. Overall, 14-5 per cent of the 
patients developed complications. Atelectasis not prolonging 
hospital stay was not included. The most common complication 
was pneumonia (6 percent of patients), followed by wound 
sepsis (5-6 per cent), empyema (4-6 per cent), and subphrenic 
abscess (1-3 per cent). The incidence of complications in patients 
with early diaphragmatic hernia was 35-7 percent and in 
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Table 1 Mortality in patients with diaphragmatic hernia 





Patients Time of diagnosis Herniating viscus 

i Early Colon 

2 Late Colon, stomach, small bowel 
3 Late Colon 

4 Late Colon 





Cause of death Comments 

Sepsis Gangrenous colon 

Respiratory failure Admitted with respiratory failure 
Sepsis Gangrenous colon 


Sepsis, respiratory failure 





Table 2 Results in 163 patients with diaphragmatic injuries 





Mortality 


Patients n O) 





Without diaphragmatic hernia 139 29 
With early diaphragmatic hernia 14 71 
With late diaphragmatic hernia 10 30 








Morbidity 

(%} 

126 6 
357 tit 
60 29 





patients with late hernia 60 percent, compared with 
12-6 per cent in patients without a hernia (Table 2). The mean 
hospital stay for patients with uncomplicated diaphragmatic 
injuries was 6 days, for those with early diaphragmatic hernias 
11-6 days, and for those with late hernias 29 days (Table 2). 


Discussion 


The results of this study emphasize the importance of early 
diagnosis and repair of injuries of the left diaphragm. Delayed 
diagnosis resulted in increased mortality, morbidity and a 
longer hospital stay. 

In most penetrating diaphragmatic injuries there are 
associated intra-abdominal injuries. Such patients are operated 
on for an acute abdomen, and the diagnosis of diaphragmatic 
injury is made intra-operatively. It is important that at 
laparotomy the diaphragm is checked, especially after knife 
injuries involving the lower chest or the upper abdomen. This 
step can easily be forgotten by the inexperienced trauma 
surgeon. 

In patients with isolated diaphragmatic injuries the diagnosis 
may be difficult: they often present as an acute abdomen; 
alternatively they may present with signs of a diaphragmatic 
hernia, i.e. bowel obstruction and cardiorespiratory distress. 
However, many patients have no clinical signs after the initial 
injury. The diagnosis may thus be missed, unless the 
radiological investigations demonstrate the lesion. 

Various investigations have been used for the diagnosis of 
diaphragmatic injury. The simplest and most useful 
investigation is a chest radiograph, which was diagnostic in 
13 per cent of our cases and abnormal but not diagnostic in 
76 percent. In about 10 percent of cases the initial chest 
radiograph was completely normal. Diagnostic radiological 
signs are an elevated diaphragm and the presence of a hollow 
viscus in the chest. Some other radiological findings should be 
regarded as suspicious and further investigations should be 
carried out to exclude diaphragmatic injury: these radiological 
signs include an irregular or obscured diaphragmatic shadow, 
an encysted basal pneumothorax, air fluid levels in the basal left 
lung fields, and the combination of a pneumothorax with free 
intraperitoneal air but a soft abdomen. The diagnostic accuracy 
of the chest radiograph may be increased by inserting a 
nasogastric tube with a radio-opaque tip, when a herniated 
stomach is suspected. 

Many other investigations have been used for the diagnosis of 
diaphragmatic injuries. In suspected diaphragmatic hernias, 
radiographic contrast studies of the gastrointestinal tract, 
ultrasonography! and CAT scanning? are very useful. In 
uncomplicated diaphragmatic perforations the radiological 
diagnosis is more difficult. Thoracoscopy, if performed within 
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24h of the injury before the formation of adhesions, may be 
helpful’. Diagnostic pneumoperitoneum has also been used 
with limited success; it may interfere with subsequent 
abdominal examinations, and it may be falsely negative, i the 
tear is sealed by a herniating viscus. 

Diagnostic peritoneal lavage has been used for the early 
diagnosis of diaphragmatic injuries, but with disappomitinp 
results. Freeman and Fischer? reported an incidence of 
25 per cent and Miller et al.* an incidence of 20 per cent of 
falsely negative lavages. Sealing of the perforation by an 
abdominal viscus may control bleeding or divert the blood inte 
the thoracic cavity; in addition, the negative intra-theractc 
pressure sucks the blood into the chest. 

The natural history of unrepaired diaphragmatic injuries is 
not known. Most penetrating diaphragmatic tears are less than 
2cm long. Herniation may occur during the carly or late 
stages. The pressure gradient between the abdominal and 
thoracic cavity may enlarge the defect and progressive 
herniation may take place’. It is possible that the majority of 
missed diaphragmatic injuries heal without problems. Daring 
the 34-year period that we reviewed, we recorded only 10 cases 
of late diaphragmatic hernias after knife wounds. During the 
same period we treated more than 7000 patients with 
penetrating injuries of the chest. In managing thoracic injuries 
we follow a very conservative non-operative approach. How- 
ever, because of the high mortality and morbidity of late 
diaphragmatic hernias, every effort should be made to diagnose 
and repair any diaphragmatic injury. We do not agree with the 
suggestion made by Miller er af.* that all patients with 
abdominal or lower thoracic penetrating injuries should have 
exploratory laparotomy. Mandatory exploration is associated 
with an unacceptably high incidence of negative laparotomien, 
in some series up to 50 per cent”. Our policy is one of selective 
conservatism, for both thoracic and abdominal penetrating 
injuries*-’. In most patients with diaphragmatic injuries there is 
an associated intra-abdominal injury and the diagnosis is made 
at laparotomy. For patients with isolated diaphragmatic 
injuries the diagnosis should be based on the triad of a high 
index of suspicion, a good physical examination and serial chest 
radiographs. 
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The Angelchik antireflux prosthesis was first introduced in 1973, 
and since that time has gained popular acceptance in the 
surgical treatment of gastro-oesophageal reflux. There are 
accumulating in the literature, however, a sufficient number of 
reports of serious complications arising from the use of the 
Angelchik antireflux prosthesis to cause concern. 


Case report 


In January 1985, a 60-year-old woman presented with a 10-year history 
of reflux oesophagitis and a benign lower oesophageal stricture which 
had become unresponsive to medical treatment and repeated 
dilatations. She underwent routine insertion of an Angelchik antireflux 
prosthesis, and a postoperative radiograph showed the prosthesis to be 
in the normal position. The patient made a good postoperative recovery 
and remained completely symptom free for 16 months. At this stage she 
developed progressive dysphagia, and a barium meal demonstrated that 
the prosthesis had migrated into the chest and was lying in a vertical 
plane causing obstruction (Figure /), In view of the patient's severe 
symptoms, it was decided to remove the prosthesis and to perform an 
oesophageal dilatation 

At laparotomy the prosthesis was not palpable in the posterior 
mediastinum via the hiatus, Oesophagoscopy showed that at least part 
of the prosthesis was intraluminal and consequently an Ivor—Lewis 
oesophagogastrectomy was performed. The patient made a good 
recovery and was discharged 2 weeks after surgery 

Figure 2 demonstrates the excised specimen of oesophagus and 
stomach. This has been opened to show the dense fibrosis surrounding 
the prosthesis which can be clearly seen to lie entirely within the lumen, 
although the Prolene (Ethicon Ltd., UK) knot is extraluminal. 


Discussion 

The Angelchik prosthesis has been used extensively in the 
treatment of reflux oesophagitis. Reports concerning its efficacy 
are varied, but appear to compare favourably with the other 
operative procedures that are currently employed! *. Studies 
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Figure 1 Barium meal showing prosthesis within the chest, lying in a 
vertical plane causing obstruction 


have reported relief in up to 96 per cent of those treated’ *. A 
recent comprehensive survey* demonstrated the complications 
that have been encountered in the United Kingdom, and showed 
a complication rate of 9 per cent, with 5 per cent of prostheses 
requiring subsequent removal. This is supported by previous 
reports?**, The survey by Morris et al.° revealed that migration 
and erosion are among the commonest problems necessitating 
removal of the Angelchik prosthesis. It should be noted, 
however, that migration into the chest may be asymptomatic 
and need not necessarily interfere with the function of a 
prosthesis”. 

Erosion is usually a delayed complication and may occur 
many months or even years after the original operation. 
Interestingly, there have been no reports of free perforation 
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Figure 2 The opened specimen of oesophagus, showing the prosthesis 
lying within the lumen, except for the Prolene knot 


resulting from erosion, and the condition may, on occasion, 
cause only minor symptoms. There has been considerable 
speculation concerning the mechanism of erosion. The 
manufacturers recommend that, should the bowel lumen be 
opened either deliberately or inadvertently, the prosthesis 
should not be used. Of the described cases of erosions, several 
have occurred at or near the site of a previous oesophagogastric 
anastomosis or else insertion of the prosthesis has been 
combined with another procedure such as cholecystectomy or 
vagotomy and pyloroplasty®’. Sepsis may be important, with 
drainage of pus into the adjacent gut lumen providing a means 
of erosion of the prosthesis into the stomach or oesophagus*. 
Others have implicated the knot in the Dacron ties. 

The case that we have described demonstrates that erosion 
may occur in the absence of any of these proposed aetiological 
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factors. Excellent symptomatic relief was obtained for over 16 
months making it unlikely that erosion was due to sepsis or poor 
technique. The possible erosive nature of the knot is repudiated 
by this case in which the entire prosthesis except the knot had 
become intraluminal. 

It should be stressed that, in most cases, the Angelchik 
prosthesis may be easily removed. Gastro-oesophagectomy, 
although indicated only rarely, none the less carries with it 
serious hazards for the patient. Caution should be exercised 
until more is known about the long-term safety of the prosthesis, 
and the delayed nature of complications should be borne in 
mind in patients who have received an Angelchik prosthesis who 
present with new gastrointestinal symptoms. 
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Colorectal cancer in the elderly 


Sir 
1 read with interest the paper by Mr T.T. Irvin on ‘Prognosis of 
colorectal cancer in the elderly’ (Br J Surg 1988; 75: 419-21). 

The major difference between this study and the study which was 
reported from Birmingham in 1986 is in the incidence of emergency 
presentation of the disease, both in the under 70 and in the over 70 age 
group. In the Birmingham series, 58 per cent of the elderly patients were 
admitted as an emergency and 43 per cent of the younger age group; 
whereas, in Mr Irvin’s study corresponding figures are 18 and 
11 per cent. It was the high incidence of emergency presentation and its 
serious consequences, particularly in the elderly, which was highlighted 
in the Birmingham paper. The authors did not suggest that the 
pathology of tumours in the elderly was unfavourable per se, as was 
suggested in the discussion in Mr Irvin’s paper, but that the staging in 
both emergency groups, whether over or under 70, was unfavourable in 
comparison with the elective cases as approximately 30 per cent of all 
emergencies were stage ‘D’. Disseminated disease was the cause of death 
in one quarter of the deaths in the emergency groups. The vast majority 
of the remainder were due to cardio-respiratory complications, and 
indeed severe pre-existing disease other than malignancy was considered 
to render the patients unfit in 11 per cent of the emergencies over the age 
of 70 compared with only 2 per cent under the age of 70. 

I would agree with Mr Irvin’s comments that differences in public 
awareness and standards of primary care are probably very important in 
influencing the timing of presentation of this disease. Dudley Road 
Hospital serves a predominantly poor area of inner Birmingham with 
many elderly people living alone. The concluding paragraph 
emphasized the belief that early diagnosis is very important, particularly 
in the elderly patients as they do especially badly if the primary disease is 
allowed to progress to produce obstruction or perforation, I agree with 
Mr Irvin that elderly patients with large bowel malignancy should be 
treated by surgical resection whenever possible, and should not be 
denied treatment that would be offered to younger patients. 


L A. Donovan 


Dudley Road Hespital 
Birmingham BIS 7QH 
UK 


Extended abdominal rectopexy 


Sir 

A recent report by C. V. Mann and C. Hoffman (Br J Surg 1988; 75: 
35-7) described favourable results in the treatment of complete rectal 
prolapse by extended abdominal rectopexy. They concluded that lesser 
procedures such as perineal rectopexy, modified Thiersch’s operation 
using a TEFLON® prosthesis and Delorme’s operation were not 
justified except in extreme circumstances as they were almost certain to 
fail. However, any abdominal procedure poses considerable risk for 
elderly or frail patients, and following the report by Manson et al.’ we 
have used Delorme’s procedure for the treatment of five such female 
patients (mean age 82 years, age range 69-90 years) with complete 
rectal prolapse, over the past 18 months. Pre-operative symptoms 
included bleeding (three patients), constipation (two patients) and faecal 
incontinence (one patient). 

The operative technique described by Manson et al. proved to be 
simple and quick. Although our patients had a general anaesthetic , the 
operation may be performed using local anaesthetic. There were no 
postoperative deaths and four patients had a good result with no 
residual or recurrent rectal prolapse (partial or full thickness). Two 
patients were faecally incontinent postoperatively, continuing for 1 
month in one patient, before settling spontaneously. The other had a 
lax, gaping anus which continued to prolapse after the repair until a 
modified Thiersch operation was performed and subsequently the 
incontinence settled. 

All five patients continue to do well at follow-up (mean {1 months). 
Long-term results are not available for our small number of patients but 
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the incidence of recurrence varies from 7 per cent? to 17 per cent’, 
21 per cent? and 31 per cent*. Manson et al. made the point that many 
of these elderly and infirm patients do not survive long enough to 
develop recurrent prolapse and further recurrence may be dealt with by 
a repeat Delorme’s procedure. 

Delorme’s operation offers a simple and relatively safe procedure 
with a good functional result for the elderly and frail patient with a full 
thickness rectal prolapse. 


N. D. Heaton 
J. A. Rennie 


The Dulwich Hospital 
London SE22 8PT 
UK 
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Author's reply 


Sir 
I waited many years to publish the results of abdominal rectopexy in a 
substantial number of cases and without selection bias: the mean time of 
follow-up was 5 years. I hoped that by this means I would be able to 
convince others at least of the safety of abdominal rectopexy, whatever 
other merits the procedure might have. I can only repeat strongly that 
there is no need to prefer perineal procedures because they are ‘safer’. 
The recurrence figures quoted by Mr Rennie and Mr Heaton vary 
between 7 and 31 percent: I believe these confirm that perineal 
operations carry an unsatisfactory prognosis for recurrence, and that as 
these operations are followed up as time passes, there is an increasing 
tendency for failure. Repeated perineal operations will carry both a 
substantial morbidity and a mortality in ‘elderly and infirm’ patients. 
Ido not find a good case on the data presented for preferring perineal 
surgery for complete rectal prolapse unless in the most desperate and 
exceptional circumstances. 


C. V. Mann 


The London Hospital 
London El 1BB 
UK 


Internal jugular vein cannulation 


Sir 
We read with interest the refinements of technique for insertion of long 
term central venous cannulae suggested by Eckersley and Dudley (Br J 
Surg 1987, 74: 1003), but note with alarm that they recommend 
Prolene” for the parse-string suture in the exposed internal jugular vein. 
For several years surgeons at the Royal Free Hospital have used a 
technique which is similar in most respects’, and wish to bring to your 
attention a potentially serious complication which has arisen in two of 
our patients when Prolene was used for the purse-string in the internal 
jugular vein. 

Case 1. A 42-year-old woman was receiving cytotoxic chemotherapy 
for metastatic carcinoma of the breast. After major difficulty with 
venous access, a Hickman catheter was inserted by direct 
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catheterization of the exposed internal jugular vein’ using a 5/0 Prolene 
purse-string suture in the vein. After 8 months of chemotherapy her 
disease was in remission and so the catheter was removed. Local 
anaesthetic was infiltrated around the fabric cuff which was mobilized, 
then the catheter was withdrawn. Initially slight resistance was felt, then 
the catheter came out only too easily. The length of catheter retrieved 
did not appear to be sufficient and the trp was cut more obliquely than 
usual. Later a chest X-ray film demonstrated an 8 cm length of catheter 
lying in the night pulmonary artery. Fortunately this was later retrieved 
using a percutaneous transvenous method. 


Case 2. A 16-year-old girl with acute lymphoblastic leukaemia had a ` 


Hickman catheter inserted using a 5/0 Prolene purse-string suture. After 
12 months of cytotoxic chemotherapy her disease was in remission and 
so the catheter was removed After mobilization of the cuff, resistance to 
withdrawal of the catheter was met, so the patient was anaesthetized and 
the neck explored The Prolene purse-string was found to have cut into 
the side of the catheter and then split it longitudinally for a length of 
3 cm. Cutting the Prolene enabled the catheter to be withdrawn without 
further difficulty. 

_ Both cases demonstrate that Prolene used as a purse-string can cut 
into the soft material of a Hickman catheter and ın one of our patients 


this led to embolism of part of the catheter, Following this experience we ' 


recommend that an absorbable suture such as PDS or chromic catgut 
should be used for the purse-string in the internal jugular vein and that if 
any resistance 1s met when withdrawing the catheter, the neck should be 
explored. 


IL S. Rogers 
S. P. Parbhoo* 


The Londoh Hospital 
London El IBB 
UK 


*Royal Free Hospital 

London NW3 

UK 
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Cholangiography during mary: tract 
surgery 


Sir 
Now that it 1s generally accepted that cholangiography should be a 


routine imtra-operatrve procedure dumng biliary tract surgery, 


remaining controversy is concerned with the preferred method of 
introducing radio-opaque contrast into the biliary tract as exemplified by 
the article by Williams, Patterson, Kuff and Davies (Br J Surg 1988; 75: 

149). Notably absent in these publications, either because of oversight or 
unawareness, is any reference to a method of operative cholangiography 
which, in my opinion, has considerable advantages over the present 
standard methods: this is transcholecystic operative cholangiography 


which is carried out by introducing contrast into the gallbladder via the ` 


fundus after evacuating its contents, and then propelling the dye from 
the gallbladder into the biliary tract before taking the X-ray films 
(Tinckler’). 

This technique has several advantages: it is easy, rapid to perform 
and effectrve; dye 1s introduced into the biliary tract at its most 
superficially presenting part, i.e the fundus (therefore dissection into 
Calot’s triangle in the deepest part of the operation wound is obviated); 
cholangiograms are obtained at an early stage of the operation, i.e. 
mnmediately after making the parietal inciston (thus, radiographers are 
not detained in the operating theatre until the surgeon cannulates the 
cystic duct, which may at times prove difficult, hazardous or even 
impossible) There are no hazards associated with the procedure; the 
anatomy of the biliary tract is imaged and any anatomical anomalies are 
noted before any further operative steps are undertaken. 

For the past 20 years, I have routinely carried out operative 
cholangiography by this method ın over 400 patients and would 
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consider using no other; ıt is facilitated by instruments specially 
designed for introducing radio-opaque contrast into the gallbladder 
(Tinckler?), 

I cannot understand all the agonizing over the merits or otherwise of 
cannulating the cystic duct or puncturing the common bile duct to 
achieve operative cholangiography as both of these methods have faults 
which may be serious. In their article, Williams, Patterson, Kiff and 
Davies reported that 2 patients who had needle puncture of the common 
bile duct required reoperation for bile leakage, and attempted 
cannulation of the cystic duct in 9 patients out of 69 was unsuccessful 
(13 per cent}—a failure rate which I would regard as unacceptable in a 
method of cholangiography chosen for routine application. Happily, the 
method of operative cholangiography I use 18 free from these problems. 


L. F. Tinckler 


Wrexham Maelor Hospital 
Wrexham 
UK 
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2  Tinckler LT. Cannula and gall bladder holding clamp for 
operative cholangiography Lancet 1972; ti: 409. 


Tubulovillous neoplasms of the 
duodenum 


Sir 

We were interested to read the paper by Krukowski et al (Br J Surg 
1988; 75: 150-3) describing the operative management of patients with 
tubulovillous neoplasms of the duodenum and wish to relate the 
following case. 

A 36-year-old woman ‘suffered sıx attacks of acute pancreatitis 
between April and December 1977 and was referred from another 
hospital for investigation. Endoscopic retrograde cholangio- 
pancreatography was impossible due to a neoplasm around the ampulla 
of Vater. At operation, a 2-cm diameter, sessile lesion was found and 
totally excised by submucus dissection together with a short length of 
common bile duct. Histologically, the lesion was a tubulovillous 
adenoma without evidence of malignancy. The patient made a good 
recovery and was asymptomatic for almost 10 years. In December 1987 
she suffered another attack of acute pancreatitis and subsequent 
endoscopy revealed a further periampullary adenoma the biopsies of 
‘which had histological appearances identical to those seen previously 
The patient was treated by pancreaticoduodenectomy im February this 
year. The operative specimen showed a 2-cm sessile polyp at the ampulla 
of Vater which was a typical villous adenoma with epithelia] atypia but 
no invasion The common bile duct and pancreatic duct were free of 
tumour. 

We agree with the principle of local exciston of non-invasive 
duodenal villous adenomas but our case illustrates the recurrent 
potential of these lestons which is not mentioned by Krukowski: et al. 

We propose that patients undergoing local excision of duodenal 
villous adenomas should be followed up regularly by endoscopy or 
hypotonic duodenography to enable treatment of recurrent tumours 
before they become invasive, 


I. M. Muir 
K. C, Ballantyne 
J. L. Wilkins 


City Hospital 
Nottingham NGS IPB 
UK 


Ampullary carcinoma 


Sir 

We believe further comment 1s required on the issue of local resection 
versus Whipple’s resection for ampullary carcinoma raised by Messrs 
Knox and Kingston (Br J Surg 1988, 75: 291-2) In their onginal paper! 
these authors reported a 50 per cent actuarial survival rate for local 
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resection and 25 per cent for a Whipple’s resection. The apparent logic 
that local resection is an adequate operation does not necessarily follow 
` for two important reasons. 

Firstly, Knox and Kingston state that all their patients were 
followed up until death or were lost to follow-up’. However, their results 
may still be biased if there was a major discrepancy between the groups 
1n terms of cases ‘lost to follow-up’ as they would statistically be treated 
as ‘censored’, i.e as survivors 

Secondly, studies from Leicester would seem to indicate that the 
main indicators of survival are related to the stage of the disease and to 
the degree of differentiation??, These are independent survivor 
functions and may be combined into a simple scoring system -(2-7). 
Patients with the lowest scores (2-4) had a 79 per cent 5 year survival 
rate, compared with 0 for those with the highest scores (5-7) Thus, if the 
patients who had a local resection in Manchester were in the low scoring 
group a survival rate of only 50 per cent would be poor. 

Before embarking on a major national (or international!) trial it may 
be worthwhile reviewing the histology of the Manchester group of 
patients. It 1s perhaps of some significance that findings very simular to 
those in Letcester have recently been reported from Japan*. We would 

” luke to invite interested parties, including Messrs Knox and Kingston, to 
submit their histological slides for independent assessment If the issue 
remains clouded after this analysis then the case for a prospective 
randomized trial would be much stronger. 


J. P. Neoptolemos* 
L C. Talbott 


*Unwersity of Birmingham 
Birmingham 
UK 


tUnwerstty of Leicester 
Leicester 
UK 


1. Knox RA, Kingston RD Carcinoma of the ampulla of Vater. Br J 
Surg 1986, 73. 72-3. 

2. Talbot IC, Neoptolemos JP, Shaw DE, Carr-Locke D. The 
histopathology and staging of carcinoma of the ampulla of Vater. 
Histopathology 1988; 12° 155-65. 

3. Neoptolemos JP, Talbot IC, Shaw DE, Carr-Locke DL. Long- 

i term survival after resection of ampullary carcinoma 1s associated 
independently with tumor grade and a new staging classification 
that assesses local invasiveness. Cancer 1988, 61: 1403-7. 

4. Yamaguchi K, Enjoji M. Carcinoma of the ampulla of Vater. A 
clinicopathologic study and pathological staging of 109 cases of 
carcinoma and 5 cases of adenoma. Cancer 1987, 59 506-15. 
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Dihydroergotamine and the 
thromboprophylactic effect of dextran 70 
in emergency hip surgery 


Sir 

In the Aprl issue (Br J Surg 1988; 75: 364-5) an interesting 
investigation 1s reported by Rerbaek-Madsen et al analysing whether 
or not the addition of dihydroergotamime potentiates the 
thromboprophylactic effect of dextran in patients undergoing surgery 
for hip fracture. As the study was stimulated by our findings previously 
published in The British Journal of Surgery’ we would like to make two 
comments. 

Fustly, our findings were based on subgroup analysis in a rather 
small patient sample and the additive effect ‘of dihydroergotamine and 
dextran was seen only in hip fracture patients. Moreover, we used !*5]- 
labelled fibrinogen test for the diagnosis of thrombosis. This test 1s 
maybe suboptimal in hip fracture patients. It was obvious that our 
observation had to be reproduced before a firm recommendation could 
be made on the combined use of dihydroergotamine and dextran for 
thromboprophylaxis in hip fracture patients. We therefore immediately 
started a prospective study using phlebographic diagnosis for 
thrombosis. This study was published ın 1985 (Fredin et al.? ) and just as 
Rerbaek-Madsen et al we could not verify our previous findings 

Secondly, although our findings are ın agreement, we are somewhat 
concerned about the diagnostic as well as the prophylactic method used 
by Rerbaek-Madsen et al. The motivation to use Tc-plasmin 
scintigraphy was that ‘the same methodological set-up’ was to be used as 
ın our previous study. We used the fibrinogen uptake test and as far as 
we know plasmin scintigraphy has not been adequately evaluated as a 
prospective diagnostic tool in screening high risk patient populations, 
such as patients undergoing emergency hip surgery. Further, in our 
study dihydroergotamine was started immediately after admission if 
indicated by randomization and not at premedication as in the study by 
Rerbaek-Madsen et al. 


D. Bergqvist 
H. Fredin 
B. Lindblad 
General Hospital 
Malmo 
Sweden 


1. Bergqvist D, Lindblad B, Ljungstróm K-G, Persson N, Hallbook 
T. Does dihydroergotamıne potentiate the thromboprophylactic 
effect of dextran? A controlled prospective study in general and hip 
surgery. Br J Surg 1984; 71. 516-21 

2 Fredin H, Lindblad B, Jaroszewsk1 H, Bergqvist D. Prevention of 
the thrombosis after hip fracture surgery. Comparison of dextran 
70 with and without dihydroergotamime. Acta Chir Scand 1985; 
151: 681-4, = 
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Book reviews 


Surgery of the Stomach, Duodenum and Small Intestine 


H. Williams Scott. 220 x 282mm. Pp. 974 Illustrated. 1987. London: 
Blackwell Scientific Publications £125.00 


This book 1s a massive description of diseases of the stomach, duodenum 
and small intestine which have surgical implications. Apart from the 2 
editors, there are over 70 other contributors who are, without exception, 
recognized experts in their own fields The book 1s predominantly 
American, but there are contributions from Professor Ivan Johnston’ 
and John Goligher in Britain and Fritz Holle from West Germany The 
first section of the book 18 historical and Dr Herrington’s scholarly 
description of the growth of surgery of the stomach and duodenum is, to 
my mind, the best ever written. However, there 1s no question of getting 
over the history in this section and leaving it out of the others! Most of 
the subsequent chapters pay more than lip-service to the historical 
perspective, and thei descriptions of the present situation benefit 
greatly from this approach, 

The stated objective of the editors ‘s to present a concise yet 
complete coverage of the surgical problems of the stomach, duodenum 
and small intestine in more depth than ıs usually presented in textbooks 
of surgery or gastroenterology’. For any one reviewer, it would be 
impertinent to state how completely they have fulfilled their objective 
because no single reviewer would be competent to critize more than a 


very few of the 52 chapters. All I can record is that in the chapters on ' 


subjects that I do know something about— gastric secretion (Thirlby), 
gastric empyting and motility (Ritchie and Perez), stress ulcers (Silen), 
recurrent ulcer (George L. Jordan) and postgastric operations sequelae 
(the editors)—the descriptions are clear, the coverage complete, and the 
advice helpful. 

The production of the book m terms of format, paper and 
illustrations is impeccable and I suspect that the editors have put a 


` tremendous amount of work into unifying the approach and style of 


their contributors. Of course, the book 1s expensive, but no one who 
considers himself to be an expert ın diseases of this area, or who wishes 
to make himself into one, can afford not to have easy access to it. 


M. Hobsley 
Professor of Surgery i 
Uniwersity College and Middlesex School of Medicine 
London WI . 
UK 


Plastic Surgery in Paediatrics 
I.F.K. Muir. 192x 252mm. P. 188 Illustrated. 1987. London. Edward 
Arnold, £49.50. : 7 


Ian Murr, the author of this slm volume together with five colleagues 
from The Royal Aberdeen Children’s Hospital, has a professional 
lifetime’s experience of reconstructive surgery in children. The general 
layout 1s excellent with bold, useful headings, clear line diagrams and 
many black and white photographs. In addition, a selection of concise 
case lustories illustrate the fate of many conditions with and without 
treatment. The essential difference between treating adults and children, 
1.¢. the mfluence of growth and development, 1s emphasized throughout., 
A useful bibhography ıs provided after each chapter The introduction 
provides a simple classification of congenital deformity and a broad 
outline of genetic and embryological faults. Thereafter, eight chapters 
cover the range of congenital defects which present to plastic surgeons in 
a systematic manner. One-third of the book is given to the problems of 
treating cleft lip and palate, reflecting the author's particular interest, 
but other major contributions deal with the hand and genito-unnary 
abnormalities. Particular clanty is given to a very confused subject in 
the chapter dealing with hamartomata. Finally, there is a short 
discussion of wound healing and basic plastic surgical techniques which 
might have been better placed earlier ın the book Criticisms centre on 
the difficulties of condensing a large subject into a small book. It can be 
no more than an introduction for a trainee plastic surgeon but there 1s 
too much detail of operative techniques for others Craniofacial 
deformities are poorly covered with no mention of the importance of 
early referral to a specialist centre 


B. Jones 
Consultant Plastic Surgeon 
Great Ormond Street 
London WC1 
UK 
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Adult and Pediatric Urology (2 Volumes) 


J Y. Gillenwater. 220 x 285mm. Pp. 2088 Illustrated. 1987. Chicago 
Year Book Medical Publishers. £168 00 


This is the latest ın the line of mega-textbooks in urology The standard 
until 10 years ago was Campbell ’s Urology currently in three volumes 
which has recently appeared in its latest edition Agaimst this American 
gold standard, John Blandy produced his two volume textbook in the 
70s and the latest British contribution is by Whitfield and Hendry to 
serve the 80s, The Blandy book is sadly out of date now with no sign ofa 
future edition, and so essentially this textbook competes with the British 
‘Whitfield and Hendry’, also in two volumes, and the three volumes of 
Campbell’s Urology. 

In many ways the layout of the book 1s standard Indeed, st would 
be nice to find a post-graduate textbook that did not start off with a 
chapter on anatomy which, I suspect, nobody ever reads It then 
works through every aspect of urology, in much the same way as one 
would expect, subject by subject, with very few non-Americans making 
any contribution ’ 

There are, however, some differences from the standard pattern. 
the first 1s the conception of the book—that it should be updated 
annually by the Year Book in Urology to ensure constant updating and 
revision. Secondly, odd general chapters creep in on para-urological 
subjects which are, in general, of a higher standard than the rest. In 
this category, there are chapters on the biology of wound repair and 
infection, and on malignant disease in general Finally, there are 
chapters with a more functional rather than anatomical approach, e.g 
on voiding function and dysfunction and on the principles of paediatric 
urmary reconstruction, which again are of a bigher than average 
standard. 

Any reviewer must automatically go to his pet subject—usually with 
the intention of tearing holes in 1t--so0 I was interested to read the 
chapter on ‘the principles of paediatric urnary reconstruction’ by 
Howard Snyder. This was an outstanding chapter (although the word 
‘paediatric’ could have been dropped from the title) and quite the best in 
the book as far as I was concerned Indeed, the paediatric urology 
section as a whole is good, although I thought the chapter on 
myelomeningocele and the neuropathic bladder was rather weak, but 
this is another pet subject of mine. The problem with Campbells 
Urology (in my view) which must be the maim competitor for this pair of 
books 1s that it tends to be encyclopaediac to the pomt of losing 
emphasis on the important issues in the subjects covered by each 
chapter. Furthermore, it is always the same old names wnting on the 
same old subjects, and there is the constant feeling that you have read it 
all before, somewhere, but you can’t remember where. 

The Editors of the present book seem to have tried to inject some 
new blood into the major subjects, which are fairly well treated, 
although the more peripheral subjects seem to be less well authored and 
these, by their sheer number, tend to lower the quality of the book 
overall. The chapter on bladder cancer was very good, the chapters on 
voiding function were good, and the benign and malignant prostate and 
the problems of stone disease were also treated well 

I always find American books, chapters and papers parochial in the 
extreme with little or no reference to the literature outside their own 
journals and little use of non-American authors This is a shame, not 
only because it makes somewhat stultifying reading but also because the 
main impetus in urological research and clinical practice in recent years 
hag shifted away from America, very much to Europe and to Germany 
ın particular, It would have been nice therefore to see this reflected in the 
selection of authors. On the other hand, one has to acknowledge that 
America has the major market for books such as this, and this factor 
alone will have a significant influence on any editor or author 

My other main criticism of American books in general, and this one 
1s no exception, is the tendency for authors to reproduce illustrations 
from other people’s work rather than to have illustrations redrawn, and 
this makes the standard of illustration overall rather erratic, again, it 
tends to make you feel that you are reading something that you have 
read before somewhere else 

On balance, I am not umpressed with this book, but 1t has displaced 
Campbell’s Urology from my book shelf. I do not think there 1s much to 
choose between it and ‘Whitfield and Hendry’, except that I am sure 
paediatric urologists will prefer this volume—but then I doubt whether 
they would choose a book like this anyway. 


Consultant Urologist 


A. R. Mund: 
Institute of Urology ore 
London WC2H 8JE 
UK 
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Notices and announcements ' 











28 August—1 ‘September 1988 - 
Fifth World Conference on Lung Cancer 
Interlaken, Switzerland 

Information. Fifth World Conference on Lung 
Cancer, c/o AKM Congress Service, PO Box 
6, CH-4005 Basle, Switzerland , . 


30 August—2 September 1988 

10th World Congress Collegium 
Internationale Chirurgiae Digestive 
Copenhagen, Denmark 

Information. Secretariat, Spadille Congress 
Service, Sommervey 3, DK-3100 Hornbaek, 
Denmark 


4-8 September 1988 

lith Annual Meeting of the European 
Neuroscience Association 

Zurich, Switzerland 

Information 11th Annual Meeting of the 
European. Neuroscience Association, c/o 
AKM Congress Service, PO Box, CH-4005 
Basel, Switzerland 


18-23 September 1988 

The Second Oxbridge Organ Transplan- 
tation Course 

Cambridge; UK 

Information: Director, Courses Department, 
The British Council, 65 Davies Street, London 
WIY 2AA, UK 


. 19-20 September 1988 


Oxford. Postgraduate Seminar on Early 
Intervention in Major Trauma * 


‘Oxford, UK 


Information: Dr P. Nash, Casualty Surgeons 
Association, Royal College of Surgeons ‘of 
England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


26-30 September 1988 


Royal Microscopical Society Ultra- 
structural Anatomy Course 

Belfast, UK 

Information. The Admunistrator, Royal 
Microscopal Society, 37/38 St Clements, 
Oxford OX41AJ, UK 


5-8 October: 1988 
4th Congress of the European Society of 


E Surgical Oncology (ESSO 88) 


8-10 September 1988 ; 

Annual Meeting of the Association of 
Surgeons in Training 

Belfast, UK 

Information. Mr Bernard Lee, Department of 
Surgery, Belfast City Hospital Tower, Lisburn 
Road, Belfast BT9 7AB, UK. 


10-18 September 1988 

Fourth Annual Fall Ultrasound Symposia 
London, UK 

Information: Annual Fall Ultrasound Meeting, 
Medical Seminars International Inc., 21915 
Rosco Boulevard, Suite 222, Canoga Park, 
California 91304, USA 


12-14 September 1988 

International Hepatobiliary Pancreatic 
Association 

Nice, France 


Information Dr Jean Moutel. Department of . 


Surgery, Héprtal Saint Roch-BP319, 06006 
Nice-Cedex, France 


14-16 September 1988 

Royal College of Surgeons of England 
Annual Meeting of Fellows and Members 
Cambridge, UK 

Information. Secretary, Royal College of 
Surgeons of England, 35/43 Lincoln’s Inn 
‘Fields, London WC2A 3PN, UK 


14-17 September 1988 

9th European Immunology Meeting 
Rome, Italy 

Information MGA Via P Cossa, 41 00193 
Rome, Italy 


Paris, France 
Information ESSO- 88, 39 rue Camille 
Desmoulins, 94805 Villejuif Cedex, France 


5-8 October 1988 

4. Jahrestagung Der. Deutschen Gesell- 
schaft Für Lasermedizin 

Vienna, Austria 

Information Doz Dr A Tuchmann, c/o 
Wiener Medinische Akademie, Alser 
Strasse 4, A-1090 Vienna, Austria 


20 October-5 November 1988 
Expanding Horizons of Diagnostic 
Ultrasound 

Bath, UK 

Information: Director, Courses Department, 
The British Council, 65 Davies Street, London 
WILY 2AA, UK 


24-27 October 1988 

American College of Surgeons Meeting: 
74th Clinical Congress 

Chicago, USA 

Information Fred C. Spillman, Convention 
Manager, American College of Surgeons, 55 
East Erie Street, Chicago, Ilinois 60611, USA 


30 October—1 November 1988 

13th Congress of the European Society for 
Medical Oncology (ESMO) 

Lugano, Switzerland 

Information Dr F Cavalli, Divison of 
Oncology, Ospedale San Giovanni, 6500 
Bellinzona, Switzerland 


4-7 November 1988 


Integrated Management of Head and 


Neck Cancer 

Grantham, UK 

Information. Mr P. J Bradley, Consultant 
ENT Surgeon/Head and Neck Oncologist, 
University Hospital, Queen’s Medical Centre, 


‘Nottingham NG7 2UH, UK 


17-19 November 1988 . 

Eighth Annual WBAMC Trauma 
Symposium 

El Paso, Texas, USA 

Information. Mrs Marty May, Secretary to 
LTC Warren, F. Bowland MD, Chief, Trauma 
Service,’ Department of Surgery, Wiliam 
Beaumont Army Medical Center, El Paso, 
Texas 79920-5001, USA 


25-26 November 1988 

European Symposium on Ultrasonic, 
Radiation Safety 

Copenhagen, Denmark 

Information Mrs A. G. Thorn, Ultrasound 
Laboratory, Glostrup Hospital, DK 2600 
Glostrup, Denmark 


25-27 November 1988 

22nd Annual Combined Surgical Meeting 
Singapore 

Information. The Secretariat, 22nd Annual 
Combined Surgical Meeting, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0316 


8th December 1988 

British Association of Surgical Oncology 
Forum: ‘Head and Neck Cancer for the 
General Surgeon’ ` 
London, UK 

Information: British Association of Surgical 
Oncology, Royal College of Surgeons of 
England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK , 


13-18 December 1988 

Annual Convention of The American 
Academy of Neurological and Ortho- 
paedic Surgeons 

Las Vegas, USA 

Information’ Dr M, R Rask, Programme 
Chairman, 2320 Rancho Drive, Suite 108, 
Las Vegas, Nevada 89102-4592, USA 


27-30 December 1988 

Association of Surgeons of India Golden 
Jubilee Annual Conference 

New Delhi, India . 

information: Dr N. C. Madan, Organizing | 
Secretary ‘ASICON-88’, Room No. 5034," 
Department of Surgery, All India Institute of 
Medical Sciences, New Delhi - 110029, India 


17-19 February 1989 

The Fifth Biennial Conference of the 
Indian Association of Chemotherapists 
Bombay, India 

Information. Dr Nagray G. Huilgol MD, 


- Organizing Secretary, Nanavati Hospital and 


Medical Research Centre, S.V Road, Vile 
Parle (West), Bombay 400 056, India 


19-23 February 1989 

7th Congress of the Association of 

Surgeons of South East Asia 

Penang, Malaysia 

Information’ Congress, Secretariat, 7th Cong- 
- ress Asian Surgical Association, c/o Tawakal 

Specialist Centre, 198A-208A Jalan Pahang, 

53000 Kuala Lumpur, Malaysia 
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Surgical treatment for thyrotoxicosis 


Thyrotoxicosis has been known to man for centuries with descriptions dating back to. 


the Mayan period in Peru. It is a disease that presents in many guises, ranging from 
apathy to mania and the diagnosis can, on occasions, be a test for even the most 
competent clinician. It is usually associated with the presence of a significant goitre but 
even that clue may not be present in Graves’ disease. Thyrotoxicosis generally presents 
in one of three forms: diffuse goitre with auto-immune features; toxic single nodular 
goitre; or toxic multinodular goitre. 

Graves’ disease is associated with an immunoregulatory disturbance and the 
presence of a thyroid stimulating mmunoglobulin. In its most florid form Graves’ 
disease manifests the perplexing symptoms of thyrotoxicosis, a diffuse goitre, thyroid 
ophthalmopathy and pretibial myxoedema. The disease process ranges from mild to 
very severe and in former times was frequently life threatening. 

Plummer’s disease may present as a single toxic (autonomous) nodule or as a 
multinodular goitre. The disease is more frequent in older patients with a longstanding 
nodular goitre which proceeds to autonomy with excessive thyroxine secretion. 

There are some more unusual causes of thyrotoxicosis of which surgeons should be 
aware when confronted by a puzzling clinical problem in a patient considered to have 
hyperthyroxinaemia. Factitious hyperthyroidism owing to excessive ingestion of 
thyroxine is probably the most common explanation. Thyroiditis of the auto-immune 
or subacute type also frequently presents with toxic symptoms. Hyperthyroxinaemia 
may also be produced by functioning metastatic thyroid cancer or trophoblastic 
tumours which have inappropriate secretion of hormones with thyroid stimulating 
capacity, e.g.: molar pregnancy, choriocarcinoma, some testicular tumours and 
struma ovarii. 

No patient should be submitted to treatment for thyrotoxicosis unless the diagnosis 
is substantiated by an appropriate body of diagnostic tests. Careful and accurate 
diagnosis cannot be over-stressed. There is no prize given for operating on patients 
with unsuspected uncontrolled hyperthyroidism. Thyroid storm following elective 
thyroidectomy for hyperthyroidism is not an acceptable complication. Tests to 
measure thyroxine (T4), tri-iodothyronine (T3), thyroid binding globulin, and thyroid 
stimulating hormone are readily available and should be used for maximum accuracy 
in diagnosis. Reliance should never be placed on a single test which cannot be verified. 
Isotope scanning is a useful means of demonstrating autonomy in the patient with 
proven toxicity and a single nodule. It is also the most reliable way to differentiate 
thyroiditis. The thyrotrophin releasing hormone test reliably separates thyrotoxicosis 
from other causes of hyperthyroxinaemia. 

Treatment for the disease was essentially expectant before Kocher introduced 
thyroidectomy!. The operation done in thyrotoxic patients was dangerous, and a full 
measure of admiration is due to the pioneer surgeons who ‘blazed the trail’. Operations 
on perilously ill patients produced many cures. The surgeons changed techniques and 
produced instruments that became the basis of modern operating kits. Kocher learned 
about thyroid and parathyroid excision and the clinical syndromes resulting from 
them; after he introduced total thyroidectomy he accrued the first Nobel Prize for 
surgery. 

Surgery remained the first choice of treatment until Astwood introduced thiouracil in 
1942. Patients could then be controlled and decisions made as to timing of surgery for 
the 40 per cent whose problems recurred when antithyroid drugs were withdrawn?. 
Radioiodine followed hard on the heels of antithyroid drugs and physicians began to 
move the disease from the operating room to the consulting room. This was relatively 
short-sighted since thyroidectomy remains the one therapy that will control the disease 
within a reasonable time schedule and which results in the lowest possible incidence of 
hypothyroidism. However, for small uncomplicated toxic goitres, radioiodine has 
become the treatment of choice’. 

In patients with severe ophthalmopathy, total thyroidectomy removes the target 
organ and allows the patient to be stabilized. Very large glands in the young are 
. probably better removed totally as they tend to be associated with rapid recurrence of 
the disease after subtotal thyroidectomy. In childhood, surgery is sound treatment but 
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delaying thyroidectomy until puberty is less traumatic for the child. In pregnancy, 
radioiodine is contra-indicated as fetal damage may ensue. Blocking agents also cross 
the placenta and can lead to thyroid enlargement. Surgery in the second trimester 
offers optimal therapy. 

In patients with a multinodular toxic goitre, particularly the elderly, thyrocardiac 
disease may be present as may-a significant degree of tracheal compression. Total 
thyroidectomy is satisfactory treatment when the nodular disease involves both lobes, 
provided it can be achieved with minimal complications™*. Both the parathyroid 
glands and recurrent laryngeal nerves can be protected with minimal morbidity by 


‘hugging’ the capsule during dissection. 


Bilateral subtotal thyroidectomy for Graves’ disease should result in long term 
euthyroidism in 60-70 per cent of patients, with low levels of recurrent nerve palsy 
and hypoparathyroidism when performed by appropriately trained surgeons’. It is 
important, however, that patients are restored to euthyroidism by antithyroid drug 
administration if thyroidectomy is selected as permanent therapy. 

Thyroidectomy blazed the trail for modern surgerv. It is now time that surgeons 
challenged the more conservative use of medical treatment and committed themselves 
to careful, precise, low morbidity surgery espoused by a previous generation of 
courageous surgeons who handed the baton down to us. 


T. S. Reeve 
Royal North Shore Hospital 
St. Leonards 
New South Wales 2065 
Australia 
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Prevention of postoperative deep vein 
thrombosis 


Thirty years ago, Sevitt and Gallagher’ established that full anticoagulation with an 
oral anticoagulant significantly reduced the incidence of post-traumatic deep vein 
thrombosis and pulmonary embolism; but their prophylactic regimen was not widely 
adopted by general or orthopaedic surgeons because of the logistical problems of 
haematological control and the unacceptable incidence of bleeding complications. 

Between 1971 and 1975, many groups of investigators confirmed that a small dose of 
heparin given subcutaneously significantly reduced the incidence of deep vein 
thrombosis and these studies were followed by two large multicentre trials”? which 
strongly suggested, but did not to my satisfaction conclusively prove, that 
subcutaneous heparin also reduced the incidence of fatal pulmonary embolism. In the 
same period many mechanical methods of prophylaxis were studied*; the simplest was 
graduated compression stockings which were found to be almost as effective against 
deep vein thrombosis as the more complex techniques, but no mechanical method has 
yet been properly tested against the end points of pulmonary embolism or total 
mortality. 

If there are both pharmacological and mechanical methods which effectively reduce 
the incidence of deep vein thrombosis why do we not all use them? Overall, the 
pharmacological methods are more effective than the mechanical methods but the 
injection of heparin every 12 or 8h has logistical problems, a small complication 
rate, and is not always effective particularly after major orthopaedic operations. 
Consequently, many have been searching for a simpler and hopefully still more 
effective pharmacological alternative. Low molecular weight heparin may be the 
answer’. Two recent papers®? examining over 1200 patients have confirmed that a 
single daily dose of low molecular weight heparin has the same effect on postoperative 
deep vein thrombosis as the standard unfractionated heparin regimen with possibly 
fewer bleeding complications, but this drug still has to be tested for an effect on 
pulmonary embolism and total mortality. 

What should the busy surgeon do? The simplest and most effective way of 
preventing deep vein thrombosis after general surgical operations on patients over the 
age of 60 years, in whom bleeding is not a serious surgical risk, is probably 
subcutaneous low molecular weight heparin daily combined with anti-embolism 
stockings. High-risk patients in whom bleeding is not a serious hazard may be better 
protected by full anticoagulation; but in patients where bleeding could be a serious 
hazard to life or limb, pneumatic compression during the operation plus anti-embolism 
stockings, though less effective, is safer. Patients under 60 years of age without any 
special risk factors probably just need stockings and/or intra-operative pneumatic 
compression. 

This scheme can also be applied to orthopaedic patients with the possible addition 
of dihydroergotamine to the heparin in the hope that it may enhance the effect of the 
heparin. However, patients undergoing hip replacement .surgery will still be at 
significant risk as they are more resistant to all forms of prophylaxis. 

Will these methods abolish deep vein thrombosis and pulmonary embolism? No. 
No method is 100 per cent effective and in sick patients the deep vein thrombosis may 
have begun before the prophylaxis 1s commenced. Thus the administration of a 
prophylactic regimen should not reduce clinical awareness of the physical signs of deep 
vein thrombosis or pulmonary embolism, however unreliable they may be, so that 
secondary prophylaxis can be instituted. 

The above opinions are based on my interpretation of the available evidence®. The 
scientist in me still believes that any new regimen should not be adopted before it has 
been properly tested against pulmonary embolism and total mortality in a large 
controlled clinical trial. However the desire of surgeons to do their best for their 
patients, their willingness to base their opinions on less than perfect evidence and 
their subsequent resistance to studies with untreated control patients makes it unlikely 
that such trials will ever be conducted. The result is an evolving form of treatment 
which becomes incorporated into medical practice although its value in scientific terms 
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has not been proved—just as many of the other indications for the exhibition of 
anticoagulants are unsubstantiated. I hope that someone someday will not prove that 


we have got it wrong. TIR 
: rowse 


St. Thomas’ Hospital 
London SEI 7EH 
UK 
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Cyclical mastopathy: a critical 
review of therapy 


Because of a recently completed trial which demonstrated that dietary 
fat reduction improved the symptoms of cyclical mastopathy, we have 
carried out a critical review of other studies of treatment for this disorder 
to determine what, if any, mechanisms of action were shared by effective 
treatments. Therapies were classified as ‘definitely effective’ if their 
effectiveness was demonstrated in at least one randomized placebo- 
controlled study of women with cyclical mastopathy, ‘probably effective’ 
if their effectiveness in relieving breast symptoms was demonstrated in at 
least one study in women with premenstrual syndrome, and ‘probably not 
effective’ if they had not been shown to improve breast symptoms in at 
least two studies in women with premenstrual syndrome. Bromocriptine, 
danazol, evening primrose oil, tamoxifen and reduction of dietary fat 
intake were classified as definitely effective and norethisterone and 
Bellergal as probably effective. Several therapeutic manoeuvres, 
including reduction of methylxanthine ingestion and the administration 
of vitamin E or diuretics, have not been adequately evaluated in women 
with cyclical breast symptoms. A review of the published reports of the 
physiological effects of ‘therapies that were definitely or probably 
effective revealed that these agents acted either to alter serum prolactin 
levels or lipid metabolism, or both. As evidence exists that prolactin 
influences lipid metabolism it is postulated that cyclical mastopathy may 
be a disorder of lipid metabolism. 


M5S 1B6, Canada 


Cyclical mastopathy affects 30-40 per cent of premenopausal 
women in Western society during their reproductive years; in 
approximately 8 per cent of these women it is of such severity 
that it significantly interferes with normal activities’. The 
syndrome comprises breast swelling, tenderness and/or 
engorgement which typically begin during the luteal phase of the 
menstrual cycle, increase in intensity as menses approach and 
then resolve rapidly with the onset of menstrual flow? In severe 
cases symptoms may begin soon after menses during the 
follicular phase of the cycle, leaving a very brief symptom-free 
interval around the tıme of the menstrual period. Cyclical 
mastopathy is to be differentiated from non-cyclical 
mastopathy, in which pain does not vary in relation to the 
menstrual cycle in the manner described above, and from 
secondary causes of breast pain such as infection, trauma or 
tumour, in which underlying physical causes for breast pain can 
be identified. It may occur in association with a symptom 
complex commonly referred to as the premenstrual syndrome or 
it may occur in the absence of this syndrome. If both problems 
are present they may not occur with equal severity and breast 
symptoms and other components of the premenstrual syndrome 
may respond differently to treatment? *?, suggesting that these 
disorders may be separate entities. 

A recently completed randomized study of dietary fat 
reduction in women with cyclical mastopathy examined the 
effect of dietary fat reduction on the symptoms of cyclical 
mastopathy’*:!4, In this trial women with severe cyclical 
mastopathy of ‘at least 5 years’ duration were randomly 
allocated to a control group that received general dietary advice 
but were not counselled to change the fat content of their diet (9 
women) or to an intervention group who were taught how to 
reduce the fat content of their diet to 15 percent of caloric intake 





* Chmcal Trials Scholar of the National Cancer Institue of Canada 
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while increasing the intake of complex carbohydrates to 
maintain caloric intake. Both groups were followed for 6 
months with food records and measurement of plasma hormone 
and lipid concentrations. Symptom severity was measured 
using daily diaries, questionnaires and linear analogue scales. 
Patients also underwent a physical examination by a physician 
who was unaware of their dietary status. After 6 months there 
was a highly significant reduction ın the severity of premenstrual 
breast tenderness (P= 00001) and swelling (P=0-0002). These 
changes in the breast were correlated with changes in plasma 
cholesterol, which were of borderline statistical significance, but 
not with changes in serum hormone levels. These results 
indicate that dietary fat reduction has a striking effect on the 
symptoms of cyclical mastopathy and suggest that further 
investigation of the mechanism of action of this intervention is 
needed. 

This observation has prompted us to undertake a critical 
appraisal of all published trials of therapy of cyclical mastopathy. 
The purpose of this appraisal was to identify those treatments 
that are effective and to explore their physiological actions to 
determine whether evidence for a common mechantsm could be 
found. In the past it has been hypothesized that psychological 
factors, fluid retention, hormonal imbalances (particularly 
luteal phase insufficiency or elevated serum prolactin levels) 
and dietary factors (such as methylxanthine ingestion or 
Western diets deficient ın essential fatty acids) cause cyclical 
mastopathy”. None of these mechanisms 1s widely accepted and 
evidence for and against each can be found in the published 
hterature. 


Methods: assembly of the literature 


A review of the literature was undertaken using Medline to 
identify reports published ın English between 1975 and 1987 
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Table 1 Studies in women with cyclical mastopathy 

















Significant 
First author improvement 10 
(Ref. no.) Therapy Breast abnormality n abnormality 
Mansel (15) Bromocriptine Pain, heaviness, tenderness, discharge 29 Yes 
Hinton (16) Bromocriptine Pain, heaviness, tenderness 19 Yes 
Blichert-Toft (17) Bromocriptine Mastalgia 8 Yes 
Durning (18) Bromocriptine Pain, tenderness, engorgement, etc. . 38 Yes 
Mansel (19) Danazol Tenderness, nodularity, discomfort 28 Yes 
Dober! (20) Danazol Mastodynia 30 Yes 
Hinton (16) Danazol Pain, heaviness, tenderness 21 Yes 
Mansel (21) Danazol Pain, heaviness, tenderness, etc, 6 N/A* 
Preece (22) Evening primrose oil Pain, tenderness heaviness, etc 41 Yes 
Fentiman (23) Tamoxifen Pain 57 Yes 
Boyd (13, 14) Dietary fat reduction Pain, swelling, tenderness, etc. 21 Yes 
* Not analysed 
Table 2 Studies in women with the premenstrual syndrome 

Significant 
First author improvement ın 
(Ref. no ) Therapy Breast abnormality n abnormality 
Graham (3) Bromocriptine Tenderness 10 No 
Andersch (24) Bromocriptine Swelling 26 No 
Elsner (4) Bromocriptine Tenderness 24 Yes 
Andersen (5) Bromocriptine Mastodyma, galactorrhoea 26 Yes 
Ylostalo (6) Bromocriptine Engorgement 17 Yes 
Kullander (25) Bromocriptine Mastodynia 10 No 
Watts (26) Danazol Discomfort 40 N/A* 
Gilmore (27) Danazol Discomfort 39 N/A* 
Puolakka (28} Evening primrose oil Tenderness, swelling 24 No 
Dennerstein (29) Progesterone Tenderness, swelling, discomfort 24 No 
Andersch (30) Progesterone Swelling 20 No 
Haspels (7) Dydrogesterone Pain, tenderness 150 No 
Ylostalo (6) Norethisterone Tenderness, engorgement 19 Yes 
Wood (8) Mefenamic acid Tenderness 39 No 
Gunston (9) Mefenamic acid Tenderness 42 No 
Werch (10) Metolazone Swelling 46 Yes 
Carstairs (11) Tenavoid Pain 39 No 
Robinson (12) Bellergal Tenderness 32 Yes 


* Not analysed 


that dealt with the treatment of cyclical mastopathy or breast pain. 
Additional Medlines were carried out to identify all reports of 
therapy of premenstrual syndrome. Additional reports were 
identified from the references in these reports. Studies were 
included if they were randomized, placebo-controlled trials 
which evaluated the effect of the intervention being studied on 
breast signs and/or symptoms. Studies that examined the 
effect of therapies on premenstrual syndrome but did not 
separately identify breast symptoms were excluded. Letters to 
the editor and abstracts were also excluded. 

Reports were grouped into one of three categories according 
to the clinical entity being studied. These categories were (1) 
studies involving women with cyclical mastopathy defined 
according to the criteria outlined above; (2) studies involving 
women with premenstrual syndrome in whom breast symptoms 
were reported separately from other premenstrual symptoms, 
and (3) studies involving women’ with a variety of breast 
abnormalities, not defined as cyclical mastopathy. The terms 
used to describe these entities included benign mastopathy, and 
‘chronic cystic mastitis’. 


Results 


Thirty-two reports that satisfied the criteria for inclusion, some 
of which evaluated more than one treatment, were identified. Of 
these reports, 9 evaluated the efficacy of various treatments in 
women whose primary symptom was cyclical mastopathy, 17 
evaluated therapy in women with premenstrual syndrome and 


analysed separately the effect of therapy on breast symptoms, 
and 6 reports evaluated various therapies in women with other 
breast abnormalities. These studies are summarized in Tables 1, 
2 and 3, 


Studies in women with cyclical mastopathy 


In these studies, which are outlined in Table 1, women were 
recruited if they reported breast symptoms as their primary 
complaint. Some studies included women with both cyclical and 
non-cyclical breast complaints but all either analysed the effect 
of therapy on cyclical breast symptoms separately or provided 
sufficient data for readers to perform this analysis themselves. 
The specific complaints evaluated ın each study are described in 
Table 1. 

As can be seen from Table 1, the therapies that were 
evaluated included bromocriptine (a dopaminergic agonist that 
inhibits release of prolactin from the pituitary gland), danazol 
(an ‘impeded’ androgen), evening primrose oil (an essential fatty 
acid supplement) and tamoxifen (an anti-oestrogen), The 
number of women studied and the effect of the therapeutic 
intervention on breast symptoms are also shown in the Table. 
For completeness, the study of dietary fat reduction which 
prompted this critical appraisal 1s included in this Table. A 
complete description of this study can be found elsewhere!*-1*, 

Each of the above therapeutic interventions was shown to be 
effective in relieving cyclical breast symptoms. Bromocriptine, 
in a luteal phase dose of 2-5 mg twice daily, was shown to be 
effective in all four studies which evaluated its effectiveness'*"'8. 
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Table 3 Studies in women with other breast abnormalities 
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Significant 

First author improvement in 
(Ref no.) Therapy Breast abnormality n abnormality 
Gorms (31) Danazol Severe benign mastopathy 45 Yes 

Dhont (32) Danazol Chronic cystic mastitis 25 Yes 

Ernster (33) Vitamin E Chineally palpable breast abnormalities 73 No 

London (34) Vitamin E Mammary dysplasia 135 No 

Ernster (35) Reduction of ‘Breast concerns’ 158 Yes 

methylxanthine ingestion 
Colin (36) Lynoestrenol Radiological and thermal changes 50 Yes 


consistent with mastodymia 
un E a a a a a 


Danazol, in a luteal phase dose of 100-400 mg/day, was shown 
to be effective in three studies'®'%?°, In a fourth study of 
danazol, an improvement in symptoms was seen when danazol 
was administered but this was not analysed for statistical 
significance*". In one study, which compared the effectiveness of 
both danazol and bromocriptine with placebo, danazol was 
found to be sigmficantly more effective than bromocriptine in 
relieving cyclical breast symptoms'®. Evening primrose oil (6 
capsules per day) was shown to be effective in one study? and 
tamoxifen (20mg/day) in another?!. As outlined above, 
reduction of dietary fat intake from 40 per cent of caloric intake 
to 20 percent of caloric intake significantly reduced cyclical 
breast symptoms when compared with maintenance of usual fat 
intake!*14, 


Studies in women with premenstrual syndrome 

Studies that evaluated the efficacy of various therapies on 
breast symptoms in women with this syndrome are outlined in 
Table 2 with the specific breast symptoms examined. In these 
studies, the presence of cyclical breast symptoms was not 
required for entry and some of the breast symptoms that were 
evaluated may have been either non-cyclical or secondary to 
some identifiable physical cause. It is likely that many women in 
these studies had less severe breast symptoms than women in the 
studies of cyclical mastopathy outlined above, as the latter studies 
often required that only women with severe symptoms be 
admitted to the study. Thus, it would be expected that ıt might 
be more difficult to detect wmprovements in breast 
symptomatology in the premenstrual syndrome studies unless 
sample sizes were considerably larger, even if the therapy was 
efficacious. 

As can be seen from Table 2, the therapies evaluated included 
bromocriptine (in luteal phase doses of 2:5 mg/day), danazol (in 
luteal phase doses of 100-400 mg/day), evening primrose oil (6 
capsules per day), various progestational agents, the 
antiprostaglandin mefenamic acid (500mg three times daily), 
the diuretic metolazone (5 mg/day) and two combination pre- 
parations, Tenavoid which contains a diuretic and a sedative, 
and Bellergal which contains belladonna alkaloids, ergotamine 
tartrate and a barbiturate. The number of women studied (if the 
number of women with breast symptoms was reported, this 
number was used), and the effect of the therapeutic intervention 
on breast symptoms are also shown in the Table. 

Bromocriptine was shown to be effective in three of six 
studies™ 62425, The ability of a study to demonstrate the 
therapeutic effectiveness of bromocriptine was related to the 
number of patients studied: three of the four largest studies 
showed bromocriptine to be an effective therapy whereas the 
two smaller studies did not. The two studies that evaluated the 
effect of danazol on breast symptoms in women with 
premenstrual syndrome both stated that danazol ‘significantly’ 
reduced breast symptoms, but it was not clear from the reports 
whether this conclusion was reached after a statistical 
analysis?©?", These reports are entered as ‘not analysed’ in the 
Table. One of the four studies of progestational agents 
demonstrated a beneficial effect of norethisterone on breast 
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tenderness and engorgement; however, norethisterone was less 
effective than danazol in relieving these breast symptoms®. The 
other three studies evaluated either progesterone or 
dydrogesterone and found these agents to be ineffective?:?9-7°, 
Norethisterone is a progestational agent with androgenic 
properties and it is possible that the difference ın effectiveness 1s 
related to this property; this is discussed further below. 
Bellergal, which contains an ergot preparation that has effects 
similar to those of bromocriptine, was effective in relieving 
breast tenderness in one study!? and metolazone (a diuretic) 
reheved breast swelling in another!®. The effect of metolazone 
on two important components of cyclical mastopathy (breast 
pain and tenderness) was not examined, therefore this study 18 
not considered further. Evening primrose oul was ineffective in 
one study®, mefenamuic acid in two®? and Tenavoid in one*’. 


Studies in women with other breast abnormalities 

Studies which evaluated therapeutic interventions in groups of 
women who were not recruited on the basis of cyclical mastopathy 
or premenstrual syndrome are summarized in Table 3, in which 
the breast abnormalities studied are outlined. Some of the 
women included in these studies may have had cyclical 
mastopathy; however, others probably had non-cyclical masto- 
pathy and some probably had no significant breast symptoms. 
Because of the heterogeneous nature of the women studied, it is 
not advisable to extrapolate the results of these studies to 
women with the syndrome of cyclical mastopathy. These reports 
are included because they evaluated treatments commonly 
believed to be effective in cyclical mastopathy, in order to 
highlight the fact that the effectiveness of some of these therapies 
has never been properly evaluated. 

As can be seen from Table 3, the therapies that were 
evaluated included danazol, vitamin E, lynoestrenol (a 
progestational agent) and abstention from methylxanthine 
ingestion. Danazol improved mastodynia, breast nodularity 
and thermographic abnormalities in women with severe benign 
mastopathy*! and it relieved breast pain and tenderness in 
women with chronic cystic mastitis?*. Lynoestrenol improved 
clinical (physical examination) and thermographic evidence of 
mastodynia in women with ‘radiological and thermal changes 
characteristic of mastodynia’*®, Abstention from methyl- 
xanthine ingestion improved palpable breast abnormalities and 
reduced breast cyst fluid caffeine levels in women with ‘breast 
concerns’ in one study3* whereas vitamin E, in doses rahging 
from 150 to 600 mg/day, had no effect on clinically palpable 
breast findings or on mammary dysplasia in two studies?***, 


Classification of therapies according to their effectiveness in 
cyclical mastopathy 

Each of the therapies evaluated was classified according to the 
strength of the evidence regarding its effectiveness in relieving 
the symptoms of cyclical mastopathy. Agents were classified as 
‘definitely effective’ if their effectiveness had been demonstrated 
in at least one study of women with cyclical mastopathy. Agents 
were classified as ‘probably effective’ if they had been shown to 
be effective in relieving breast symptoms in at least one study of 
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women with premenstrual syndrome. Agents were classified as 
‘probably not effective’ if they had been shown to be ineffective 
in relieving breast symptoms in at least two studies of women 
with premenstrual syndrome. Unfortunately, none of these 
agents was evaluated in women recruited on the basis of cyclical 
mastopathy and future studies may change this classification. 
However, this is the most appropriate classification based on 
information currently available. All other agents were 
considered to have been inadequately evaluated with respect to 
their efficacy in cyclical mastopathy. 

The results of this classification are shown in Table 4. 
Bromocriptine, danazol, evening primrose oil, tamoxifen and 
reduction of dietary fat intake were classified as ‘definitely 
effective’, Bellergal and norethisterone as ‘probably effective’, 
and antiprostaglandins and other progestational agents as 
‘probably not effective’. The effectiveness of diuretics, vitamin E, 
lynoestrenol, or reduction of methylxanthine ingestion in 

‘relieving cyclical breast symptoms has not been adequately 
evaluated. 


Table4 Classification of therapies according to their effectiveness in 
relieving cyclical breast symptoms 





Category Definition Therapy 
Definitely Effectiveness in relieving Bromocriptine; danazol, 
effective cyclical breast symptoms evening primrose oil; 
demonstrated in at tamoxifen; dietary fat 
least one study of reduction 
women with cyclical 
mastopathy 
Probably Effectiveness in relieving Bellergal; norethisterone 
effective cyclical breast symptoms 


demonstrated ın at 
least one study of 
women with cyclical 
breast symptoms as 


part of the premenstrual 
syndrome 
Probably not Lack of effectiveness Mefenamic acid; 
effective demonstrated 1n at progesterone, 
least two studies of dydrogesterone 


women with cyclical 
breast symptoms as 


part of the premenstrual 
syndrome 
Not adequately Effectiveness in reheving Diuretics; vitamin E, 
evaluated cyclical breast reduction of 
symptoms not methylxanthine 


adequately evaluated ingestion; lynoestrenol 





Mechanisms of action of effective therapies 

The physiological actions of agents classified as definitely 
effective or probably effective were then examined to determine 
whether evidence for a common mechanism of action could be 
found that might provide clues to the pathophysiology of 
cyclical mastopathy. As the agents that had been identified as 
effective were either hormonally active or resulted in alterations 
in dietary fat intake or lipid metabolism, or both, particular 
emphasis was placed on the effects of the agents on serum 
hormone and lipid levels. It is recognized that several of the 
agents have other actions, and that information was not 
available for all agents regarding their action on hormones and 
lipids. Further, the physiological changes responsible for 
clinical efficacy may not have been identified for any of the 
agents involved. Nevertheless, the information available is 
summarized in Table 5. 

As can be seen from Table 5, bromocriptine acts primarily as 
a dopaminergic agonist to decrease prolactin release from 
the pituitary gland”. It appears to have little effect on 
serum oestrogen® 253738, progesterone**°742537-38, testo- 
sterone®3’, and gonadotrophin levels®:?5-37-3. Its effect on 
serum lipids in healthy women is poorly documented. In women 
with galactorrhoea secondary to hyperprolactinaemia, 
bromocriptine reduces elevated serum levels of total lipids, 
triglycerides and cholesterol towards those seen in normal 
lactating women and it causes similar changes in the lipid 
content of the mammary secretions obtained from these 
women®®. Its effect on specific lipoprotein fractions, in 
particular high density lipoprotein (HDL) and low density 
lipoprotein (LDL) ıs unknown. Bellergal, which contains 
ergotamine, a compound that acts in a manner similar to 
bromocriptine, probably has effects on hormone and lipid levels 
that are similar to those of bromocriptine; however, these are 
poorly documented. 

Danazol, a derivative of 17a-ethinyl-testosterone has effects 
on several hormones. Reports of its effects on serum hormones 
are occasionally contradictory. In most studies ıt has been found 
to result ın reduced serum oestrogen levels*® ** although this 
effect has not been seen in all studies*?-**, It appears to have 
little effect on serum progesterone**-*3-4+, It reduces sex- 
hormone binding globulin*'**+® and increases testos- 
terone?*-*!, effects that probably account for the androgenic 
effects of the drug. It also alters gonadotrophin secretion, 
thereby preventing ovulation in premenopausal women. 
Although the precise nature of this effect on gonadotrophins 1s 
controversial, danazol appears to inhibit pulsatile secretion of 
luteinizing hormone (LH)*°*!+4 and probably follicle- 
stimulating hormone (FSH) as wellt. When measured 
repeatedly, average serum prolactin concentration over a period 
of 9 days was found to be reduced by danazol in one study**. 
However, when prolactin was measured on one occasion only, 


Table 5 Changes ın serum hormones and lipids with agents shown to be effectwe in cyclical mastopathy 





Agent L Oestrogen Progesterone Testosterone LH/FSH Prolactin Lipids 
Bromocriptine* No effect No effect No effect No effect Decreased Decreased total lipids, cholestero! and 
triglycerides in serum and breast secretions 
of women with galactorrhoea; ? effect 
in normals 
Danazol Decreased No effect Increased Decreased Decreased Decreased HDL (45%), increased LDL 
pulses 
Tamoxifen Decreased No effect No effect No effectt Decreased Decreased HDL (chol); decreased LDL (chol), 
activity - decreased total chol 
Evening primose No effect No effect No effect No effect ? Decreased Decreased total chol; decreased LDL (chol); 
oil activity ? change HDL (chol) 
Reduction of Decreased No effect 9 No effect Decreased Decreased HDL 
dietary fat bioactivity 
Norethisterone No effect Decreased No effect Decreased Increased Decreased HDL; creased LDL 


* Bellergal probably has similar effects, t premenopausal women; chol, cholesterol 
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this effect was seen in two of three studies only??-44-43, The effect 
of danazol on serum lipids has been reported by several 
investigators***’->2, Danazol consistently reduces serum 
HDL, (HDL, and HDL,) levels by approximately 45 per cent 
and results in a minor increase in LDL*7-5?. Total cholesterol 
concentrations tend to be slightly increased when danazol is 
administered*7.#.51.52 whereas total triglyceride concentration 
remains constant*”495!, The HDL:LDL ratio 1s markedly 
decreased ın women receiving danazol. Danazol also reduces 
lecithin cholesterol acyl transferase activity and is believed to 
reduce hepatic lipase activity>?. 

Tamoxfen, an anti-oestrogen, reduces oestrogen activity by 
blocking oestrogen receptors. In normal premenopausal women 
it has little effect on progesterone, LH or FSH. It reduces serum 
prolactin, ın keeping with an antagonistic role of tamoxifen ın 
the feedback mechanism of oestrogen on pituitary prolactin 
release**. The effects of tamoxifen on serum lipids are less well 
documented. A significant decrease in serum cholesterol and in 
LDL cholesterol was seen ın women receiving tamoxifen as 
adjuvant therapy for breast cancer**. This was associated with a 
non-significant decrease in HDL cholesterol and a non- 
significant increase in serum triglycerides. In another report, 
women with metastatic breast cancer (who may have altered 
dietary practices or lipoprotein metabolism as a result of ther 
disease) experienced no significant changes in either LDL or 
HDL when tamoxifen was administered>>. 

Evening primrose oil is an essential fatty acid supplement 
which contains cis-linolerc acid and y-linolenic acid. Its 
mechanism of action is poorly documented; however, it is 
believed to act as a precursor of prostaglandin synthesis 
resulting in an increase m some prostaglandins, notably 
PGE, 56, PGE, is believed to decrease prolactin activity, 
possibly by inhibiting its action peripherally? The effect of 
evening primrose oil on serum lipids in healthy individuals ts not 
well described**. It has been reported to decrease total serum 
cholesterol, as well as LDL cholesterol, with no associated 
change in HDL cholesterol in individuals with atopic eczema>?. 
In the same study, a non-significant increase in HDL 
triglycerides was seen which was not associated with changes in 
either total triglycerides or LDL triglycerides A second study 
also found a decrease in serum cholesterol when evening 
primrose oil was administered to a heterogeneous group of 
patients®°, The cholesterol-lowering effect was attributed to 
changes in LDL cholesterol. Further investigation is needed to 
confirm these findings and to identify the effects of evening 
primrose oil on serum lipids in normal individuals. 

Norethisterone is a synthetic progesterone derived from 17a- 
ethinyl-testosterone which has mild androgenic properties. It 
decreases serum LH, FSH and progesterone but has no effect on 
oestrogen or testosterone levels®. It was reported to increase 
serum prolactin levels ın the same study. It differs in its effects on 
plasma lipids from purely progestational agents such as 
progesterone and dydrogesterone, which were ineffective in 
relieving cyclical breast symptoms*®'. Norethisterone acts to 
decrease plasma HDL, particularly the HDL, fraction, and 
it increases LDLÉ!6?, Purely progestational agents exert an 
opposite effect: that 1s, LDL is decreased and HDL 1s 
increased®!, It is interesting to note that lynoestrenol, a 
progestational agent that was effective in improving breast 
abnormalities measured clinically and thermographically in 
women with mastodynia*®, appears to have an effect on serum 
lıpids which is similar to that of danazol and norethisterone*’. 

In an uncontrolled study, reduction of dietary fat intake from 
35 per cent of caloric intake to 21 per cent of caloric mtake in 
women with cyclical mastopathy and cystic breast disease has 
been reported to reduce luteal phase total oestrogens, oestrone 
and oestradiol significantly without changing progesterone, LH 
and FSH®?. In addition, a significant reduction in bioactive 
lactogenic hormone (prolactin plus growth hormone) was seen 
which was not associated with significant changes in prolactin 
or growth hormone levels as measured by radioimmuno- 
assay®*. It was concluded that elevations in bioassayable 
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prolactin in women with cyclical mastopathy were reversed by 
dietary fat reduction. Dietary fat reduction has been reported to 
result in a decrease in HDL cholesterol®* although this decrease 
did not reach statistical significance in the small group of 
patients studied. 

In summary, the agents that were classified as either 
definitely effective or possibly effective in relieving the symptoms 
of cyclical mastopathy exerted significant effects on serum 
prolactin levels and/or lipid metabolism. The most consistent 
effect on serum prolactin was a reduction in serum levels 
although the effects of norethisterone on prolactin were at 
variance with this result. The most consistent effect on lipid 
metabolism was a reduction in HDL levels; however, evening 
primrose oil may have exerted a different effect. Further 
investigation is needed to resolve apparently conflicting reports 
of the effects of some of these agents on prolactin and hpids, and 
to investigate effects that have not previously been reported. No 
consistent effects on sex hormones or gonadotrophins were 
demonstrated and it appears that these hormones may not have 
a major role ın the pathophysiology of cyclical mastopathy. 


Discussion 

The results of this critical appraisal suggest that abnormalities in 
lipid metabolism, possibly mediated by prolactin, form the 
pathophysiological basis of cyclical mastopathy The role of 
prolactin in lipid metabolism is incompletely understood, 
although lumited evidence is available, particularly from studies 
in animal models. that suggests ıt plays an important part. This 
evidence 1s outlined below. 

In rats, the activity of lipoprotein lipase, an enzyme that is 
responsible for the release of lipids from lipoprotein molecules 
and their uptake into cells, increases in mammary tissue and 
decreases in peripheral adipose tissue during lactation®® At the 
same time, the concentrations of non-esterified fatty acids and 
glycerol increase ın peripheral adipose cells and, when these cells 
are incubated in vitro, there is increased release of these non- 
esterified fatty acids from the cells”. These changes are reversed 
when lactation ceases and are in keeping with a mobilization of 
fat reserves during lactation, with diversion of lipids from 
storage ın adipose tissue to the mammary gland for milk 
formation. 

The role of prolactin in these changes in lipid metabolism 
was addressed in another study in which lactating rats 
underwent hypophysectomy and were then given replacement 
hormones, including bovine prolactin, and lipoprotein lipase 
activity in the mammary gland and parametrial adipose tissue 
was measured®*, Before hypophysectomy, lactation increased 
lipoprotein lipase activity in mammary tissue sixfold and 
reduced ıt ın adipose tissue by more than 75 percent Removal 
of the pituitary gland after the onset of lactation reversed these 
effects, lipoprotein lipase activities being similar to those seen in 
non-lactating rats When prolactin was administered to these 
hypophysectomized lactating animals, the pattern of 
hpoprotein lipase activity reverted to that seen in normal 
lactating rats, an effect that was best seen when prolactin was 
administered early in the postoperative period. It was concluded 
that prolactin was responsible for inducing and maintaining the 
pattern of activity of lpoprotein lipase seen during 
lactation. This pattern of activity permits increased uptake of 
serum lipids (in particular, triglycerides) by the mammary tissue 
during lactation. The administration of other hormones did not 
alter these effects. 

Thus, 1t appears that prolactin may alter lipid metabolism by 
causing a diversion of lipids, particularly fatty acids, from 
peripheral adipose tissue to the mammary gland. Agents that 
lower prolactin would be expected to reverse this effect. 
Evidence relating to this effect 1s found in the study of women 
with galactorrhoea and elevated serum prolactin levels cited 
earlier*®. Administration of bromocriptine to these women 
resulted in a fall in serum prolactin and was associated with 
highly sigmificant decreases in total lipids, cholesterol and 
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triglycerides in the mammary secretions. This was associated 
with reductions in fasting serum total lipids, total cholesterol, 
triglycerides and free fatty acids, although only the changes in 
total lipids and cholesterol reached statistical significance. In the 
same study, comparison of galactorrhoeic patients with normal 
lactating women demonstrated that the hyperprolactinaemic 
patients had significantly increased fasting total serum lipids, 
total cholesterol and triglycerides in addition to increased levels 
of these lipids in mammary secretions. These results are in 
keeping with the reversal of a shunt of lipids from peripheral 
adipose tissues to the breast in women with elevated prolactin 
levels, and suggests that prolactin affects lipid metabolism in 
adipose tissue as well as in the mammary gland. 

Therefore, it appears reasonable to hypothesize that an 
abnormality of lipid metabolism forms the underlying 
pathophysiological basis for cyclical mastopathy and that those 
agents shown to be effective alter lipid metabolism, either 
directly or indirectly through an effect on prolactin. The precise 
nature of the abnormality of lipid metabolism involved in the 
pathogenesis of cyclical mastopathy is not clear; however, one 
could postulate that delivery to the breast of specific lipid 
fractions or of compounds carried by these lipid fractions 1s 
abnormal. It is known that fatty acids exert a direct effect on rat 
mammary cells in culture®® and it is possible that certain fatty 
acids or cholesterol-containing compounds im certain 
lipoprotein fractions are responsible for the symptoms. Further 
investigation is needed to identify the specific changes in lipid 
metabolism that occur with each of the effective therapies and to 
determine whether women with cyclical mastopathy have 
identifiable abnormalities in lipoprotein metabolism which are 
reversed by these therapies. 

If abnormalities of lipid metabolism are responsible for the 
pathophysiology of cyclical mastopathy, one should be able to 
demonstrate cyclical changes in lipid metabolism in relation to 
the menstrual cycle because the symptoms occur ın a cyclical 
fashion. Cyclical variation of serum cholesterol, triglycerides, 
and lipoprotein fractions during the menstrual cycle has been 
described. In healthy women, total serum cholesterol and 
triglycerides were decreased 9 days after mid-cycle, the time at 
which symptoms of cyclical mastopathy are greatest in one 
study”? and total cholesterol, LDL-cholesterol, and LDL-apoB 
{the carrier protein in the LDL fraction) were decreased during 
the luteal phase of the cycle in a second study”!. In the latter 
study, there was a non-significant nse in HDL-cholesterol 
during the luteal phase of the cycle which was associated with a 
significant rise m the HDL:LDL ratio at the same time. In a 
third study’? serum HDL was highest during ovulation and 
immediately afterwards. These findings demonstrate that there 
are cyclical variations in serum lipoproteins during the 
menstrual cycle in normal women, with a significant increase in 
the HDL:LDL ratio at the time that symptoms of cyclical 
mastopathy are maximum. Extrapolation of these results to 
women with cyclical mastopathy should be made cautiously as 
lipoprotein patterns in these women are not well described. 
Further investigation in this area is needed to determine 
whether women with cyclical mastopathy exhibit variations in 
serum lipids in relation to the menstrual cycle and whether 
changes occur when effective therapies are administered. 

Support exists in the epidemiological literature for the 
hypothesis that cyclical mastopathy is a disorder of lipid 
metabolism. Cyclical breast symptoms are common in Western 
society where dietary fat intake is high’, but are less common in 
Oriental societies, where fat intake is low. As noted above, 
reduction of the high levels of fat intake common in Western 
society effectively reduces the symptoms of cyclical mastopathy. 
In addition, other breast abnormalities such as benign breast 
disease characterized by histological evidence of epithelial 
hyperplasia are more common in Western society than among 
Oriental women”? and it appears that the development of breast 
cancer may be related to high levels of dietary fat intake. The 
evidence ın support of the latter association is stronger ın animal 
models than in humans but, when the relationship 1s studied 


842 


across large ranges of fat intake in international studies, a 
significant association between dietary fat and breast cancer risk 
is consistently demonstrated in humans’*. While the relationship 
of cyclical mastopathy to these other disorders is at present 
unknown, their common association with diet provides general 
support for a role for lipids in the pathophysiology of breast 
disease. 

Thus, this critical appraisal has identified several therapies 
which are effective in relieving the symptoms of cyclical 
mastopathy, each of which exerts an effect on lipid metabolism, 
serum prolactin, or both. Serum prolactin has been shown to 
affect lipid metabolism in rats and in women with galactorrhoea 
and may exert a similar effect in women with cyclical mastopathy. 
It is postulated that the pathophysiological basis of cyclical 
mastopathy may be a disorder of lipid metabolism, although 
there is insufficient evidence to identify the precise nature of 
this disorder. The cyclical nature of the symptoms may be 
attributable to superimposition of the normal cyclical variations 
in lipid metabolism that have been reported to occur during the 
menstrual cycle on the underlying lipid disorder. Further 
investigation is needed to test this hypothesis, to identify the 
precise nature of the lipid abnormality in this syndrome and to 
identify the precise effects of the effective therapies on hpid 
metabolism. 
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Dosage and duration of tamoxifen 
treatment for mastalgia: 
a controlled trial 


A controlled trial has been conducted in which 60 women with mastalgia 
were randomly allocated to receive tamoxifen at a dosage of either 
10 mg or 20 mg daily for either 3 or 6 months. All eligible patients had 
self-rated moderate or severe mastalgia present for at least 6 months, 
for which no specific therapy had been given for the previous 3 months. 
End points of the study were pain control, measured by linear analogue 
scales, relapse rate and side-effects. Pain relief was achieved in 90 
per cent of those receiving 10 mg daily and 86 percent of those given 
20 mg daily. The relapse rate was also similar for both dosages, being 
48 per cent and 39 per cent respectively and usually occurred within 2—3 
months of discontinuing treatment. However, side-effects were reported 
less frequently among those receiving 10 mg daily (21 percent versus 
64 per cent; y?=11-1, P<0-001). Prolongation of treatment from 3 
months to 6 months did not materially improve the response rate 
(85 per cent versus 90 per cent). Side-effects were similar, as was the 
relapse rate among the patients receiving the two durations of treatment. 
The agent proved to be significantly more effective in the relief of 
cyclical rather than non-cyclical pain (94 per cent versus 56 per cent). 
Use of tamoxifen for the treatment of mastalgia is still experimental. 
Nevertheless, for the majority of women with mastalgia, pain relief can 
be achieved using tamoxifen 10 mg daily, given for a 3-month course. 
As almost half these patients will develop relapse of breast pain it may 
be necessary to give longer courses of therapy, although the safety of 
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this more protracted treatment has yet to be determined. 
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Breast pain can be a worrying symptom for some patients, who 
may fear that this is due to underlying malignancy. This is 
rarely the case’, and after clinical and possibly radiological 
exclusion of cancer and reassurance of the patients the pain 
resolves spontaneously in the majority of cases. Nevertheless, 
hormonal treatment may be required for those women with 
prolonged severe pain. Until recently the most commonly used 
effective agents were danazol and bromocriptine. In a recent 
double-blind placebo-controlled tnal carried out at Guy’s 
Hospital, it was shown that tamoxifen relieved breast pain in 
approximately 70 percent of cases”. In this trial tamoxifen 
20 mg daily was given for 3 months. Although the treatment 
was effective, there was a fairly high rate of subsequent 
recurrence of pain’. In addition, some patients complained of 
side-effects including menstrual irregulanty, hot flushes, nausea 
and bloating. 

For these reasons a second trial was designed with two major 
auns. First, the study addressed the question of the appropriate 
dose of tamoxifen. By reducing the dosage to 10 mg daily, could 
the incidence of side-effects be reduced without prejudicing the 
effectiveness of treatment? Secondly, if the duration of treatment 
was extended to 6 rather than 3 months, could the rate of pain 
control be improved and the subsequent relapse rate be 
reduced? 

To answer these questions, a trial of factorial design was 
conducted in which patients were randomly allocated to receive 
either tamoxifen 10 mg or 20 mg daily for either 3 or 6 months. 


Patients and methods 


Patients 


To be eligible for the tral, patients were aged 20-50 years and had 
either cyclical or non-cyclical breast pain This was self-rated as either 
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moderate or severe and had been present for at least 6 months None 
of the patients had received any specific treatment for breast pain within 
the 3 months before entry to the trial For 6 weeks before entry, patients 
were asked to record the severity of their pain on 10 cm linear analogue 
score cards, which were also completed while on treatment None had 
breast lesions requiring biopsy which were excluded by clinical examina- 
tion Mammography was performed in those aged over 35 years. 


Randomization 


On entry to the trial patients were randomly allocated to receive 
tamoxifen ether 10mg or 20mg daily. Neither the patient nor the 
doctor knew the dosage. In addition, patients were randomly allocated 
to receive treatment for either 3 or 6 months Both patient and doctor 
were aware of the assigned duration of treatment. Tamoxifen tablets 
were removed from the blister pack by the pharmacist and dispensed 
in a light-proof container. 


Assessment 


Patients were seen at 4 weeks, 12 weeks and 24 weeks, and J year 

At each visit a clinical examination was performed and an assessment 
was made of tenderness and nodularity on a [-3-point scale (1, no 
nodularity; 2, some nodulanty; 3, marked nodularity, sumilarly for 
tenderness: 1, no tenderness; 2, some tenderness, 3, marked tenderness) 
Patients were asked about side-effects and linear analogue cards were 
collected As ın the previous trial, treatment success was recorded when 
there was a greater than 50 percent reduction in the mean pain score 
for each 4 weeks of treatment compared with the 6-week pretreatment 
penod, 


Results 


The study started in February 1986 and comprised 60 patients 
with a median follow-up at the time of review of 17 months. 
A comparison of the patients in the different treatment groups 
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Table 1 Comparison of climcal features of patients receiving different 
dosages and durations of tamoxifen treatment 





Dosage Duration 
10 mg 20 mg 3months 6 months 
Number 29 28 27 30 
Age 
(meant+s.e.m.) 370413 382416 387417 366413 
Menstruating 26 (90%) 21 (75%) 20(74%) 27 (90%) 
Hysterectomy 3 (10%) 7(25%) 7(26%) 3 (10%) 
Duration of 
symptoms ın 
months 


(meants.e.m) 3044 2743 304 2643 
Cyclical pain 24 (83%) «24 (86%) = 23 (85%) 25 (83%) 


Table 2 Results of treatment 


Dosage Duration 


(mg) (months) Number Response  Side-effects Relapse 





10 3 14 12/14 (86) 3/14 (21) 6/14 (43) 
10 6 15 14/15 (93) 3/15 (20) 8/15 (53) 
20 3 13 11/13 (85) 8/13 (62) 6/13 (46) 
20 6 15 13/15 (87) 10/15 (67) 5/15 (33) 


Percentages in parentheses 


the clinical characteristics of the women randomly allocated to 
the four treatment groups. Three patients were excluded from 
the analysis, one because of pregnancy before she started 
therapy, and two who did not attend for follow-up. Response 
to treatment, side-effects and relapse rate are shown ın Table 2. 
For patients receiving tamoxifen 10mg daily the overall pain 
response rate was 26/29 (90 percent) compared with 24/28 
(86 percent) for those receiving 20 mg daily (x? = 0-21; not 
significant). 

Relapse of breast pain after discontinuation of treatment 
occurred in 14/29 (48 per cent) of those who had received 10 mg 
daily and 11/28 (39 percent) of those given 20mg daily 
(x? = 0-47, not significant). Of those patients relapsing, the 
median pain-free interval from the end of treatment was 3 
months for those that had received either 10mg or 20 mg 
tamoxifen, 

Increasing the duration of treatment from 3 months to 6 
months did not produce a significant increase in response rate, 
which was 23/27 (85 percent) compared with 27/30 (90 
percent) (y7=0-51, not significant), There was a progressive 
increase in response up to 12 weeks but no additional responses 
after this time. Pain relief was achieved in 26 (52 per cent) at 4 
weeks, 39 (78 percent) at 8 weeks and 50 (100 percent) at 12 
weeks. This pain relief was sunilarly manifested as a diminution 
of tenderness on the simple scale but without any alteration.in 
nodularity score. There was no significant increase in side- 
effects, which were reported by 11/27 (41 percent) of those 
treated for 3 months and 13/30 (43 percent) of those given 6 
months of tamoxifen. Relapse rates were similar after 3 and 6 
months, being 12/27 (44 percent) and 13/30 (43 percent) 
respectively. 

Side-effects were reported more frequently by patients receiv- 
ing the higher dose of 20 mg daily: 18/28 (64 percent) versus 
6/29 (21 percent). This difference was statistically significant 
(x? = 11-1, P < 0-001). The side-effects reported by the patients 
are detailed in Table 3. When patients complained of more than 
one side-effect these have been recorded separately. The most 
common problem was hot flushes which were usually reported 
by older women, closer to their natural menopause Four 


Table 3 Side-effects of tamoxifen therapy 








Tamoxifen Tamoxifen 
Side-effects 10 mg 20 mg 
Hot flushes 2 (7) 10 (36) 
Irregular cycle/amenorrhoea 3 (10) 7 (25) 
Weight gain 0 2 (7) 
Nausea 1 (3) 1 (4) 
Vaginal dryness 0 1 (4) 
Bloating 0 1 (4) 


Percentages in parentheses 


patients, all aged over 35 years, developed amenorrhoea 
In one patient, nausea was so severe that she discontinued her 
treatment. 

The breast pain was cyclical in 48/57 (84 percent) and 
non-cyclical in 9/57 (16 percent). Pain was relieved by tam- 
oxifen in 45/48 (94 percent) of the cyclical group and 5/9 
(56 per cent) of those with non-cychcal symptoms (7* (Yates) = 
7-2; P <0-001). 


Discussion 


This factorial design study sought to define the most effective 
tamoxifen regimen for the management of mastalgia. With 
regards to the most appropriate dosage, it does appear that a 
similar rate of pain relief was achieved with either 10 mg or 
20 mg daily, but the former dose was associated with signifi- 
cantly fewer side-effects. Prolongation of duration of treatment 
did not achieve significantly greater rates of pain relief and 
there was a similar incidence of side-effects. A significantly better 
response rate was observed in patients with cyclical rather than 
non-cyclical breast pain. 

However, it does appear that although tamoxifen is effective 
in relieving mastalgia, the underlying undefined endocrine 
abnormality is only suppressed by the treatment. Thus, just 
under one-half of the patients developed subsequent relapse 
after discontinuation of tamoxifen therapy. This, therefore, may 
be a reason for giving more prolonged therapy for possibly 12 
months. One treatment strategy would be to give a tnal course 
of tamoxifen 10 mg for 3 months. Those patients relapsing after 
discontinuation would then be given a further 9 months of 
treatment. However, it should be stressed that the long-term 
safety of tamoxifen administration in premenopausal women, 
without malignancy, has yet to be determined. Possible second- 
ary effects of tamoxifen on bone mineral content and high 
density lipoprotein metabolism have been investigated as part 
of this study and will be reported subsequently. Recently it has 
been found that high dosages of tamoxifen produce hepato- 
cellular carcinomas in rats (I. Jackson, personal communica- 
tion), although the relevance of this to humans has not yet been 
determined*. Although tamoxifen is effective in relieving mas- 
talgia, its use must still be regarded as experimental and 
administration should at present be confined to patients who 
have been fully investigated and who are under the supervision 
of a breast clinic. 
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Use of fine needle aspiration 
cytology with immediate reporting 
in the diagnosis of breast disease 


Fine needle aspiration biopsy for cytological examination (FN AC) is 
becoming increasingly accepted as a means of tissue diagnosis in breast 
disease. This study examines the feasibility and accuracy of FNAC in 
‘immediate reporting’ by a consultant cytopathologist in a busy breast 
clinic. Over a 2-year period, 884 cytology reports were analysed. An 
initial clinical report and subsequent final cytological diagnosis was 
made. Fine needle aspiration provided adequate material for cytological 
evaluation in 635 of the 884 biopsies (71-6 per cent) and this proportion 
was greater when discrete lumps were considered (463 of 562 biopsies = 
82:4 per cent). In diffuse and cystic disease, however, the adequacy of 
specimens was reduced: 50 per cent and 65 per cent respectively. On 
immediate reporting the diagnostic sensitivity for all patients was 
88 per cent (discrete lumps only, 92-5 per cent) and the specificity was 
99-8 per cent (discrete lumps only, 100 per cent). FNAC retains its 
diagnostic accuracy when immediate reporting is employed and this study 
demonstrates that this technique can be used in making a diagnosis in 
patients with breast disease. 


UK Keywords: Breast disease, fine needle aspiration cytology, immediate reporting 


Fine needle aspiration biopsy for cytology (FNAC) has been 
employed in the diagnosis of palpable breast disease in 
Newcastle upon Tyne for over 7 years. This technique is slowly 
gaining acceptance in the UK but doubts exist among clinicians 
and pathologists as to its accuracy and reliability and these 
reservations are greater in the USA!. Patients, unaware of their 
diagnosis pre-operatively, may still be submitted to biopsy and 
frozen section. The technique of FNAC has been well described 
previously™? and its accuracy has been shown to compare 
favourably with clinical examination and mammography?. 

When a breast clinic was set up at the Royal Victoria 
Infirmary in Newcastle in 1983 the value of FNAC was extended 
by providing immediate reporting. The commercially available 
rapid stain Diff Quik? allowed a provisional report to be given 
within 10min. The value and accuracy of the immediate 
cytological diagnosis in the patient’s management is examined 
in this report. 


Patients and methods 


The breast clinic sees patients presenting with breast lumps. diffuse 
nodularity, breast pain and nipple discharge and inversion. All patients 
with palpable abnormalities are subjected to FNAC. A consultant 
cytopathologist (V.W.) and a technician from the cytology laboratory 
attend the clinic. FNAC is performed by each of three surgeons 
(consultant, senior registrar and senior house officer) working in the 
clinic. The importance of correct smear preparation has been 
emphasized*. An SHO spends only 4 months with the unit but performs 
the FNAC and smear preparation under strict supervision from the 
consultant cytopathologist. The importance of this technique in the 
surgical armamentarium justifies the practice of training all junior 
members helping in the clinic. 

A 21 gauge (green cap) needle on a 20 ml syringe is mounted in a 
Cameco? syringe pistol holder. The use of the syringe holder greatly 
facilitates the biopsy by allowing maximum suction to be maintained 
with ease and improving directional control, ensuring more cellular 
specimens (Figure 1). 

The best smear (by naked eye inspection) is selected by the 
cytologist, stained by the Diff Quik method*, examined in the clinic and 





* Diff Quik (Harleco American Hospital Supply Corporation, UK) and 
Cameco (AG Tabyvagen, Sweden) are registered trade marks 
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a provisional report issued within 10-15 min. Other slides are taken to 
the main cytology laboratory at the end of the clinic and stained by the 
May-Griinwald—Giemsa (MGG) technique. A definitive report is issued 
by the same cytologist within 24-48 h. 

All smears (Diff Quik and MGG) are graded from 0-5 according to 
cytological parameters (Tuble 1) in a system similar to that used at the 
Royal Marsden Hospital’ and that described by Strawbridge et al.” with 
the addition of the AC1 category. The ACI smear is included in the 


Figure 1 Fine needle aspiration biopsy of breast in use showing 
advantage of syringe holding pistol 
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unsatisfactory group because, although they are not acellular, smears 
with insufficient numbers of ductal cells do not allow a confident 
diagnosis. They are usually obtained from diffuse benign lesions. When 
an unsatisfactory sample is obtained from a patient with high clinical 
suspicion of malignancy a repeat biopsy is performed during the same 
clinic visit. The results of the ‘immediate’ report are used to initiate 





discussions with the patient with regard to diagnosis and 
Table 1 Cytological reporting format 
Unsatisfactory 
ACO: No ductal cells seen. Presence of striated muscle or 
myoepithelial cells disregarded 
ACI: Scanty ductal cells considered inadequate for 
diagnostic purposes 
Benign 
AC2: Adequate number of ductal cells without any atypia 
AC3: Benign breast disease with minor atypia 
Malignant 


AC4: Suspicious of malignancy including cases with scanty 
malignant cells and well differentiated tumours 


ACS: Unequivocal malignancy 





Table 2 Definitions 





FP 
False positive rate = —~ * 100 per cent 
TP +FP 
: i FN 
False negative rate BE paee * 100 per cent 
TN +FN 
Sensitivit ae * 100 t 
sitiv er er 
ee TP+FN ee 
Specificit ID * 100 t 
ecificity = pe 00 per cen 
Bones TN+FP P 
. i TP+TN 
Diagnostic accuracy FEE tres * 100 per cent 
TP+TN+FP+FN 





FP, false positive; FN, false negative: TP, true positive, TN, true 
negative 


Table 3 Cytological diagnoses from 884 cytology reports 


treatment. AH cysts are aspirated and if the fluid is bloodstained it is 
examined cytologically but if not it is discarded''. If a palpable 
abnormality remains after cyst drainage, FNAC of the edge of the lesion 
is taken to ensure that a cystic carcinoma is not missed. All patients aged 
35 years or older with clinically benign cystic disease are examined 
mammographically and are seen for follow-up at least once, usually 
after 3 months. 

The aims of this study were to examine the accuracy and sensitivity 
of FNAC with immediate reporting compared with similar parameters 
on definitive reports. The definitions are as in Table 2, 


Results 


In 2 years 884 needle aspirates were performed on which an 
immediate and definitive report was given (Table 3). Where the 
cytology was malignant, confirmatory histology was obtained 
in all patients other than elderly, postmenopausal patients (over 
70 years) who were treated by primary endocrine therapy. In 
patients with clinically and cytologically benign disease only a 
minority of lesions were excised for histological confirmation®. 
The only indications for excision in this group were requests by 
the patient and the uncommon finding of a clinically and 
cytologically diagnosed fibroadenoma which had increased in 
size at follow-up, All lesions with persistent AC3 grades (benign 
with minor to moderate atypia) were excised and four false 
negatives occurred in this group. AC3 lesions were, however, 
a small group, representing 8 per cent of lumps, 3-4 per cent 
of diffuse nodularity and 10 per cent of cystic disease on final 
reporting. 

Diagnostic accuracy was consistently high for both 
immediate and definitive reporting with only one false positive 
and four ‘false suspicious’ reports (Table 4). The term ‘false 
suspicious’ requires some explanation. In this study over 
95 per cent of lesions with AC4 cytology ultimately proved to be 
malignant. In all cases where the AC4 grade persisted (i.e. on 
immediate and definitive reports and repeat FNAC) a wide 
lumpectomy was performed, and 25 per cent of immediate AC4 
reports subsequently had a definitive ACS grade. Four patients 
with grade 4 cytology proved to have benign lesions on 
histology hence the term ‘false suspicious’ but because a 
mastectomy was never performed on a grade 4 report alone 
these patients did not receive inappropriate treatment. 
Mastectomy was occasionally performed without confirmatory 
open biopsy where an AC4 report was supported by an 
unequivocal mammogram report of malignancy. 








Lump 
Cytological report Immediate Definitive 
Unsatisfactory 100 (17:8) 97 (17-2) 
Benign 327 (58:2) 329 (58-5) 
Suspicious and malignant 135 (24) 136 (24:2) 


Clinical finding 





Diffuse Cystic 
Immediate Definitive Immediate Definitive 
130 (48-9) 133 (50) 19 (33-9) 14 (25) 
130 (48-9) 123 (46-2) 37 (66-1) 42 (75) 
6* (2-2) 10 (3-8) as es 





* Includes cases of impalpable malignancy noted on mammography 
Figures in parentheses are percentages within each clinical group 


Table 4 Diagnostic anomalies 


aanne an a anaa 


False positive 


Immediate Definitive 


Lumps 0 

Diffuse nodularity It 1t 
Cystic disease 

All cases 1 i 


Immediate 


False suspicious* False negative 


Definitive Immediate Definitive 





0 ł 11 11 
0) 3 8 7 
0 ü 0 0 
0 4 19 18 





* False suspicious: AC4 cytology but benign histology 


+ Recorded here but there was no palpable abnormality. Patient presented with nipple bleeding and FNAC of subareolar tissue ACS. Mammogram also 


suspicious. Mastectomy performed—-histology non-confirmatory 


Br. J. Surg., Vol. 75, No. 9. September 1988 


Fine needle aspiration cytology in breast disease: S. Nicholson et al. 


Table 5 Results expressed as percentages 

















All cases Lumps only 
Immediate Definitive Immediate Definitive 
False positive and false suspicious 0-7 (1) 3-4 (5) 0 07 (1) 
False negative 38 (19) 3-6 (18) 33 (11) 33 (11) 
Sensitivity 88 (140/159) 88-7 (141/159) 92-5 (135/146) 92:5 (136/147) 
Specificity 99-8 (475/476) 99 (476/481) 100 (317/317) 99-7 (318/319) 
Diagnostic accuracy 96°8 (615/635) 96-4 (617/640) 97-6 (452/463) 97-4 (454/466) 





Unsatisfactory aspirates have been excluded from the calculation. Figures in parentheses are the actual numbers 


Only one false positive occurred (Table 4). In all other 
patients where ACS cytology led to surgery, subsequent 
histology was confirmatory and it has been the routine to 
proceed to mastectomy or conservative surgery on the strength 
of the cytology alone without confirmatory open biopsy and 
frozen section. 

There were 19 false negative results on immediate reporting 
and 18 on definitive reporting. Not all these patients had 
discrete, palpable abnormalities. In some there was only diffuse 


thickening and in two patients there was no palpable tumour, , 


the diagnosis bemg confirmed only after mammographic 
localization. To allow a one-stage procedure in these patients 
frozen section was used to confirm malignancy, and then 
mastectomy was performed. 

Seven of the false negatives in both the immediate and final 
reporting groups, therefore, occurred in four patients in whom 
the diagnosis of malignancy would have been problematic for 
any of the currently available biopsy techniques. The results are 
expressed in terms of diagnostic sensitivity, specificity and 
overall accuracy ın Table 5. 

There ‘were 11 instances where a change occurred in 
diagnostic group between immediate and definitive reporting. 
In eight the immediate report was benign and the definitive 
report suspicious of malignancy (AC4). In four of these the 
immediate report was incorrect (i.e. carcinoma proven on open 
biopsy—false negative immediate reports). In the other four 
cases the definitive report was in error (i.e. benign histology— 
false suspicious definitive reports). In the remaining three cases 
the immediate cytology gave a malignant diagnosis whereas the 
definitive report was benign. After histological examination all 
of these proved to be false negative for definitive reporting. 


Discussion 
-These results demonstrate that ıt is possible to make an accurate 
immediate cytological diagnosis in patients with breast disease. 


In this study diagnostic accuracy was over 96 per cent for all ` 


lesions aud over 97 per cent for discrete lumps only and there 
was no difference between immediate and definitive reporting. 
Sensitivity approached 90 per cent for all lesions and for discrete 
lumps it was 92-5 per cent. Specificity was over 99 per cent for 
all lesions and for immediate reporting of discrete lumps in this 
study was 100 per cent. There was no significant difference in 
any category between immediate and definitive reporting. 
The overall accuracy of FNAC in the diagnosis of breast 
disease has been well documented!~?9:1°, FNAC is simple, 
imexpensive, well tolerated and rapid. If immediate reporting 1s 
to be used in a clinic then a cytopathologist and technician must 
attend, but savings in theatre, anaesthetic and routine 
histopathological facilities consequent upon the fall in demand 
for frozen sections make this practice highly cost effective. The 
skills required for FNA biopsy are easy to master but clinical 
experience is necessary to ensure that the appropriate area 1s 
biopsied. These results have shown that a higher proportion of 
satisfactory (diagnostic) aspirations is obtained when only 
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discrete lumps are sampled. It is, however, an extremely 
valuable adjunct to the diagnosis and follow-up of patients with 
diffuse or cystic disease’°. Biopsies from diffuse fibroadenosis 
often provide scanty or no ductal cells and are, therefore, 
included in the unsatisfactory biopsies. These patients are often 
young, give a good history of cyclical changes in their breasts 
and can be followed safely by clinical examination and, perhaps, 
mammography. No cancers have been missed in this group of 
patients with diffuse or cystic disease by adopting this policy. 
FNAC ıs less painful, requiring no local anaesthetic, wider 
ranging in its sampling and more economical than core (Tru- 
cut*) biopsy'!?. Tru-cut biopsy in most studies has been 
reserved for patients with a discrete palpable lump (usually 
larger than 2:S5cm in diameter) in whom the suspicion of 
malignancy is high!*!+, One recent paper! recommends that 
Tru-cut should be used for suspicious lumps more than 1 cm in 
diameter and FNAC for those less than 1 cm m diameter. FNAC 
is accurate for lumps of all sizes providing the needle enters the 
lump. There is little logic in a dual biopsy policy and, in 
addition, the diagnosis of soft tissue recurrence of breast cancer 
is more efficiently made by FNAC than Tru-cut?®. The risk of 
seeding tumour cells along the needle track has been associated 
with the use of larger cutting needles but there is essentially no 
danger of implantation with fine needle breast aspiration’. 

The value of FNAC as part of the diagnostic triad of clinical 
examination, cytology and mammography is being increasingly 
emphasized'’-18 but clinical examination with cytology alone 1s 
highly accurate!® and this study emphasizes the utility of 
FNAC in patients with clinically suspicious lesions and in those 
with a low degree of suspicion who are too young for 
mammography. 

The accuracy of FNAC compares well with that of open 
biopsy and frozen section which does have a documented false 
positive and negative risk?° 27, Open biopsy techniques incur a 
definite financial cost to the Health Service and a psychological 
cost to the patients—at its greatest when the patient consents for 
‘biopsy proceeding to mastectomy if necessary’. With 
‘conventional’ management a great many patients with benign 
disease experience unnecessary anxiety and surgery while 
patients with malignant disease may not have the benefit ofa full 
pre-operative discussion with their surgeon on the available 
therapeutic options. Total reliance on open biopsy techniques 
would result in the overtreatment of a number of elderly 
postmenopausal patients who are known to benefit from 
primary endocrine treatment??. 

Excision of the tumour allows the measurement of biological 
and prognostic parameters. Non-excision does not preclude 
these same observations and although FNAC cannot 
differentiate between invasive and in situ carcinomas it 1s being 
applied to techniques such as oestrogen receptor analysis?*, 
ploidy?* and electron microscopy*®. Cytologically obtamed 
prognostic markers are also under evaluation and may expand 
the clinical relevance of the method?’. 





* Tru-cut ıs a registered trademark 
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Combined with clinical examination and mammography, 
FNAC with immediate reporting provides a highly accurate 
diagnostic method in all forms of palpable breast disease and it 
allows the clinician to discuss diagnosis and management with 
the patient at the initial clinic attendance, avoiding delay and 
added anxiety. 
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Role of Doppler ultrasound 
flowmetry in the diagnosis of 
breast lumps 


One hundred and five patients with discrete breast lumps were examined 
with a 10 MHz Doppler ultrasonic flowmeter. Doppler flow signals were 
analysed on an Angioscan spectrum analyser. Recordings from the 
opposite normal breast were taken as controls and signals from the two 
sides compared. In 23 patients signals from the normal breast could not 
be recorded and therefore results of the remaining 82 patients are 
reported. These included 39 patients with carcinoma, 20 with 
fibroadenoma, 12 with cyclical nodularity and 11 with cysts. Malignant 
lumps exhibited significantly higher peak systolic (S) and minimum 
diastolic frequencies (D) in comparison to the control breast. 
Fibroadenoma also had a higher S and D than those of the opposite 
normal breast. Signals over cysts and cyclical nodularity showed no 
significant difference from the recordings over the control side. Despite 
significantly higher systolic and diastolic frequencies in the cancer group 
in comparison to benign lumps and normal breast, considerable overlap in 
the values was seen between cancer and other groups. Therefore the 
patterns on 10 MHz Doppler sonography are not sufficiently specific to 
discriminate benign from malignant breast lumps. 

Keywords: Breast disease, diagnosis, Doppler ultrasound 


Various diagnostic aids have been employed to help 
differentiate between benign and malignant breast lumps. 
Currently mammography is the most commonly used test with a 
high diagnostic accuracy and high sensitivity. However, recently 
Smallwood et al.’ found B mode ultrasound scanning of the 
breast to be highly sensitive (93 percent) and specific 
(93 per cent) in a large series: of 1000 women presenting with 
symptomatic breast disease. Mammography ın this group was 
shown to be less sensitive (82 percent) and less specific 
(89 per cent). 

Since cancers usually show local hypervascularity, 
assessment of blood flow by Doppler ultrasound might be 
expected to have discriminatory value in diagnosis of breast 
lumps. Burns et al. in 1982? described the use of Doppler 
ultrasound flowmetry in the detection of blood flow over breat 
lumps. They were able to distinguish malignant from benign 
masses by specific blood flow signals. 

In the present paper we have evaluated the role of Doppler 
ultrasound ın the diagnosis of breast lumps in a group of 82 
patients, using blood flow signals from the corresponding site in 
the opposite breast as a control. 


Patients and methods 


One hundred and five patients presenting with discrete breast lumps at 
the Cardiff Breast Clinic were studied The final diagnoses in these 
patients were: carcinoma (55), fibroadenoma (20), cysts (12) and discrete 
lumps which subsequently appeared to be part of a more general 
nodularity (18) All patients except those with cysts, which were treated 
by aspiration alone, had either histological or cytological support for 
the diagnosis 


Equipment 

Patients were examined by a continuous wave (CW) 10 MHz Doppler 
ultrasound flowmeter. A Parks 05cm diameter pencil probe (Parks 
Inc., USA) was used to record the flow signals The Doppler frequency 
shift signals were recorded on an audio cassette recorder (Akai Ltd, 
Japan) and waveform spectrum analysis of the signals was performed on 
the Angioscan II (Unigon Inc., USA) The Angioscan carries out fast 
Fourier transform analysis of the spectrum. The Doppler flowmeter was 
assembled at the Department of Bioengineering, University of Wales 
College of Medicine, Cardiff, UK 
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Techmique 

The examination was carried out after 5 min of rest with the patient lying 
in the supine position. The procedure was explained to the patients and 
verbal consent obtained. All the cases were examined by a single person. 
a surgeon who has worked for 2 years full time on Doppler flow studies, 
The ultrasound probe was applied over and around the breast lump 
with the ultrasound coupling gel. The angle of the probe was adjusted to 
get maximum systolic peak on the Angioscan screen These signals were 
then recorded on the tape for 2-3 min per site. On each lump 4-6 sites 
were examined and the signals of maximal peak were chosen for the 
analysis A mirror image site on the opposite breast was also examined 
(1-2 positions) and signals recorded from vessels in the normal breast 
The Doppler ultrasound examination was performed before any needle 
biopsy, and histological confirmation was obtained by aspiration 
cytology, a needle or open biopsy. The cysts were diagnosed and treated 
by aspiration 


Spectrum analysis 

The audio tapes with recorded signals were played on a cassette record 
player and displayed on the Angioscan screen. The signals with highest 
peak frequency were selected for analysis. The following measurements 
were made on three consecutive waves and their average taken’ 


(1) Peak systolic frequency: the highest frequency on the maximum 
frequency envelope. 

(2) Minmum diastolic frequency: the lowest frequency on the 
maxunum frequency envelope during diastole (D). 

(3) Mean systolic frequency: the mean frequency corresponding to the 
systolic peak (M). 

It was not possible to obtain the mean systolic frequency with Angroscan 

for very feeble signals. 
Because recordings over the normal breast showed great variation in 

different patients the difference of the measurements on the two sides 

was calculated as follows: 


Difference in systolic frequency (S dif ) 
==gystolic frequency over the lump— 
systolic frequency over the contralateral 
normal breast 


Difference in diastolic frequency (D dif.) 
= diastolic frequency over the lump— 
diastolic frequency over the contralateral 
normal breast 
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Table 1 Peak systolic frequency (Hz) 














Over lump Opposite breast 
i Standard Standard 

Group n Mean Median . deviation Mean Median deviation P value 
Cancer 39 3315 2720 2746 1577 1320 929 P<0-0001 
Cyclical 

nodularity 12 2043 1640 1232 1347 1160 766 P=01 
Cyst 11 1353 1000 - 638 1342 1080 733 Px09 
Fibroadenoma 20 2170 1680 1275 1298 1240 495 P=0009 








P values by Mann-Whitney U test comparing the signals from the lump with those of the normal breast 


Table 2) Minunum diastolic frequency (Hz) 








Over lump Opposite breast 
Standard Standard 

Group n Mean Median deviation Mean Median deviation P value 
Cancer 39 1168 760 1446 442 360 285 P<0 0001 
Cyclical 

nodularity 12 597 460 436 377 340 308 P=017 
Cyst 11 342 280 256 ~ 331 280 283 P=1. 
Fibroadenoma 20 840 680 690 410 400 150 P=001 





P values by Mann-Whitney U test comparing the signals from the lump with those of the normal breast 


Results 


All frequency measurements showed great variation in different 
patients, e.g. peak systolic frequency ranged between 1200 and 
18 000 Hz over malignant lumps and between 480 and 5480 Hz 
over the normal breast. Therefore, measurements over the 
normal breast were taken as the control for that patient and the 
recording over the lump compared with that of the opposite 
normal breast. 

In some patients we could not detect any flow signal over the 
normal breast at the mirror image site, including one patient 
who had undergone previous mastectomy and one patient with 
a large cystic mass. Thus recordings over the lump could not be 
compared with a contralateral normal signal in 23 patients, and 
these were excluded from analysis. The diagnoses in the 
remaining 82 patients were: carcinoma (39), fibroadenoma (20), 
cyclical nodularity (12) and cysts (11). 

The mean systolic frequency (M) could not be measured 
because of feeble signals in 21 patients with carcinoma, 9 
patients with cysts, 11 patients with cyclical nodularity and 13 
patients with fibroadenoma. Therefore the results of mean 
systolic frequency are not given. 

The results of frequency measurements have been analysed 
as follows. 


Absolute measurements 

The systolic and diastolic frequencies recorded over the lump 
and over the contralateral normal breast are shown in Tables 1 
and 2. The data are not normally distributed, hence non- 
parametric statistical tests were applied. 


Peak systolic frequency (S) (Table 1). The mean value of S in 
the cancer group was 3315 Hz over the lump and 1577 Hz over 
the normal breast. The difference was highly significant (Mann— 
Whitney U test, P<0-0001). The mean S values of 2043 Hz in 
the cyclical nodularity group and 1353 Hz1in the cyst group were 
not different statistically from the normal values recorded over 
the contralateral breast. Patients with fibroadenoma had a 


significantly higher systolic frequency over the lump (2170 Hz) 
when compared with the normal of 1298 Hz. 


Inter-group comparison. The peak systolic frequency 
recorded over the malignant lumps was significantly higher than 
those over cyclical nodularity, cysts and fibroadenoma as 
follows: S in cancer versus S in cyclical nodularity, P=0-007; 
S in cancer versus S in cysts, P=0 0001; S in cancer versus S in 
fibroadenoma, P=0-0008. 


Minimum diastolic frequency (D) (Table 2). The minimum 
diastolic frequency over the lump in the cancer group was 
significantly higher than over the normal breast (P<0-0001). 
The fibroadenoma group had a higher D over the lump in 
comparison to the control (P=0-01). Cyclical nodularity and 
cysts showed no difference of D from their control normal 
breast. 


Inter-group comparison. The minimum diastolic frequency 
over the lump was significantly higher in the cancer group when 
compared with D over cyclical nodularity (P =0-02) and D over 
cysts (P=0-0001). However, D over malignant lumps did not 
differ from that recorded over fibroadenoma (P=0-17). 


Difference of frequencies on two sides 

Tables 3 and 4 show the S dif. and D dif. in the four groups of 
patients. The S dif. in the cancer group was significantly higher 
than in the cyclical nodularity and cyst groups. The difference in 
the S dif. between cancer and fibroadenoma was marginal and 
did not reach a statistical significance. The D dif. of the cancer 
group was significantly greater than that of the cyst and cyclical 
nodularity groups. Fibroadenoma patients did not show any 
difference from cancer patients in their D dif. values. 

Thus Doppler ultrasonic examination of the breast lumps 
revealed high frequency flow signals over the lump in patients 
with cancer and fibroadenoma. The peak systolic frequency of 
the flow signals over malignant lumps was significantly higher 
both than those of the normal breast and than those over the 
benign lumps. The diastolic frequency in malignant lumps was 
also raised from the normal and from those over cyclical 
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Table 3 Difference in the peak systolic frequency (S dif.) 


Standard 
Group Number Mean Median deviation 
Cancer 39 1737 1280 2576 
Cyclical 
nodularity 12 697 500 1172 
Cyst 11 11 0 593 
Fibroadenoma 20 922 580 1263 
P values: cancer versus cyclical nodularity =0 009 
cancer versus cyst =0 0001 
cancer versus fibroadenoma = 0-06 


nodularity and cysts. Fibroadenoma also displayed higher 
systolic and diastolic frequency signals from the normal control 
breast. However these fibroadenoma signals are not different 
from those of malignant lumps as far as diastolic frequency is 
concerned. The peak systolic frequency of fibroadenoma 
showed only slightly lower values than those of the cancer 
group. Although statistical differences can be shown between 
the groups, there are wide individual variations and some 
overlap between different groups. 

The peak systolic frequency in the cancer group ranged 
between 1200 and 18000Hz. There were 10 cases of cyclical 
nodularity, 16 cases of fibroadenoma and 5 cases of breast cyst 
with a peak systolic frequency > 1200 Hz, thus falling in the 
range of frequency in the malignant lumps. Minimum diastolic 
frequency in the cancer group ranged between 280 and 8920 Hz. 
Doppler flow signals from 5 cysts, 9 cyclical nodularity and 20 
fibroadenoma patients had a diastolic frequency within the 
above range of the cancer group. Thus there was a considerable 
overlap in the values of S and D among different groups. 


Discussion 

Although B mode ultrasound scanning is a well described form 
of breast examination, Doppler ultrasound has not been widely 
employed in the assessment of breast disease. There are a few 
reports 1n the literature on this subject. 

In a large series of 404 patients with breast lumps (349 benign 
lumps, 55 malignant lumps) Burns et al.? found a 10 MHz CW 
Doppler ultrasound to be useful in identifying 96 per cent of 
malignant lumps and 84 per cent of benign lumps. This analysis 
was based on the auditory features of Doppler signals which 
were interpreted only by ear. These authors carried out 
spectrum analysis in 18 normal controls and 23 patients with 
malignant lumps from the above series. In this small number of 
cases assessed objectively they found a statistically highly 
significant increase in maximum systolic, mean and minimum 
diastolic frequencies recorded over cancer in comparison to 
those of the normal breast. 

In another small series Wells et al.?, using a 10 MHz CW 
Doppler flowmeter, studied nine patients (six benign lumps, 
three malignant lumps). The result was interpreted by ear. They 
found the Doppler ultrasound 100 percent accurate in 
predicting the diagnosis. Bamber et al.* studied the blood flow 
in 24 patients with breast cancer using a 10 MHz CW Doppler 
flowmeter. They reported a significantly higher mean frequency 
over all the malignant lumps in comparison to the opposite 
normal breast. Gros et al.* using a pulsed 8 MHz flowmeter in 24 
patients with malignant breast lumps found the test to have a 
diagnostic accuracy of 67 per cent. They used only subjective 
auditory analysis of signals. Two other reports by Lypacewicz et 
al.© and White and Cledgett’? using 5MHz and 45 MHz 
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Table 4 Difference in the minimum diastolic frequency (D dif) 


Standard 

Group Number Mean Median deviation 
Cancer 39 726 400 1323 
Cyclical 
nodularity 12 697 500 1172 
Cyst ll 109 0 204 8 
Fibroadenoma 20 428 320 707 
P values: cancer versus cyclical nodularity =0 03 

cancer versus cyst =0 000! 

cancer versus fibroadenoma =001 


Doppler flowmeters respectively are not comparable to our 
study as a low frequency flowmeter is much less sensitive for 
superficial vessels. 

This first large study of Doppler sonography on breast lumps 
reporting the result on the basis of objective spectrum analysis 
has not confirmed the diagnostic specificity recorded in some of 
these earlier studies. 

Although statistical analysis of data taking the whole group 
shows significant differences in maximum systolic and minimum 
diastolic frequencies in cancer patients in comparison to other 
groups, the range of values is very wide. There is an overlap of 
frequencies between different groups. Therefore we feel that a 
10 MHz CW Doppler flowmeter 1s not useful ın the diagnosis of 
breast lumps. However, ultrasound technology 1s changing 
rapidly. Development of more advanced probes with high 
sensitivity and resolution, perhaps in conjunction with real time 
imaging and use of more sophisticated forms of signal analysis, 
may help in the detection of subtle differences in the blood flow 
pattern of breast lumps of different nature and may improve the 
present diagnostic accuracy. 
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Effect of intraperitoneal saline 
irrigation at different temperatures 
on adhesion formation 


This study was designed to examine the influence of saline irrigation at 
different temperatures on adhesion/ formation in the rat. Saline irrigation 
through a laparotomy incision was performed at the following 
temperatures: 30°C, 34°C, 37°C, 40°C, 45°C, 50°C, 55°C, and 60°C. 
The control group (G,, 0 = 20) underwent laparotomy without irrigation. 
Adhesions were found in: 5/20 animals of the G, (all slight); 6/20 of the 
30°C group (all slight); 6/20 of the 34°C group (all slight); 6/20 of the 
37°C group (all slight); 12/20 of the 40°C group (all slight); 12/20 of the 
45°C group (11 slight, 1 moderate); 14/20 of the 50°C group (12 slight, 2 
moderate); 18/19 of the 55°C group (2 slight, 6 moderate, 10 marked); 
and 18/18 of. the 60°C group (1 moderate, 8 marked, 9 massive). These 
results indicate that saline irrigation below body temperature does not 
prevent adhesions whereas warmed saline encourages adhesion 
formation in the rat. 


` 


Street, 454 44 loannina, Greece 


Intra-operative irrigation of the peritoneal cavity with isotonic 
saline solution (0-9 per cent) is often used empirically to reduce 
the bacterial inoculum following contaminated operations as 
well as a means of removing blood, bile and other adjuvants of 
bacterial infection’ *. The volume of saline used varies from 1 
to 10 litres depending on the severity of peritonitis and degree 
of contamination'?. The temperature of saline used is often 
variable and may range from 30°C to 50°C. Although warm 
saline is often recommended accurate temperature control is 
rarely observed*?°. Few experimental or clinical studies have 
correlated saline irrigation with adhesion formation apart from 
one experimental observation indicating that saline irrigation, 
at normal temperature, combined with intra-abdominal 
manipulations caused more adhesions than no irrigation at 
allit, 

The aim of the present study was to assess the effect of 
peroperative intraperitoneal saline irrigation at different 
temperatures on adhesion formation in the rat. 


. Materials and methods 


One hundred and eighty syngeneic Wistar rats weighing 230-300 g were 
randomly allocated into nine groups (eight experimental and one 
control) with twenty animals each. The operations were performed 
under general anaesthesia using ether; ketamine, diazepam and 
oxygen. After thoroughly cleansing the abdomen and having ensured 
that all powder had been removed from gloves, the abdomen was 
opened through a 4-5-5 cm midline inciston Laparotomy was followed 
in the control group (G,) by immediate closure with continuous 
polyglycolic acid sutures (3/0) in two layers while in the expermmental 
groups laparotomy was followed by intraperitoneal saline irmgation 
using normal saline (09 per cent) for 5 min. The temperature of the 
saline throughout the irrigation was. 30°C (group G3); 34°C (group 
G34), 37°C (group G37); 40°C (group Gyo); 45°C (group G45); 50°C 
(group Gso); 55°C (group Gss); and 60°C (group Geo). The volume of 
the irrigated saline in each animal was standardized at 40ml After 
completion of the irrigation the abdomen was closed using continuous 
polyglycolic acid sutures (3/0) in two layers as in the controls (Ge) 
All animals were killed in groups of five using ether at 1, 2, 4 and 12 
weeks after laparotomy. Three animals (1 of the Gs, and 2 of the Geo) 








This paper was presented in part to the Peritoneum and Peritoneal Access 
Congress, June 1987, Lund-Sweden 
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died from peritonitis due to intestinal perforation associated with 
adhesion formation. 

Macroscopic assessment of adhesions was graded ''-1> by an 
independent observer into the following groups: 0, no adhesions; 1, 
slight adhesions (1-3 bands or adhesions to the laparotomy scar with a 
length of attachment less than 1/2 of the scar length), 2, moderate 
adhesions (more than 3 bands or adhesions to an intestinal loop or 
adhesions with a length of attachment 1/2~-2/3 of the sear length), 3, 
marked adhesions (adhesions to more than í intestinal loop or 
adhesions with a length of attachment more than 2/3 of the scar length), 
and 4, massive adhesions (involving many organs). j 

Adhesions were photographed and the involved organs were excised 
and stored im 10 percent formalin. Specimens were processed for 
paraffin sections and eyaluated by an independent pathologist. 

Statistical analysis of our data was carried out using the Biomedical 
programs package (University of Calfornia Press, Berkeley, Los 
Angeles, London 1981). Correlation between severity of adhesions and 
temperature was determined using Kendall’s + correlation coefficient 
after score transformation The y? test (with or without Yates’ 
correction) was applied where appropriate 


Results 


Macroscopic estimation of adhesions 


Macroscopic assessment of adhesions is summarized in Table 1. 
Statistically significant differences for the presence of 
adhesions between the experimental groups and the controls 
(G,) were identified in groups G4o—Geo. Comparison between 
G3, and the other experimental groups revealed significant 
differences in groups: Gso~Geq (Table 1). Kendall’s correlation 
coefficient, after score transformation, showed that there was a 
positive correlation between the temperature of saline and the 
total score for the severity of adhesions of each group (t= 0-95, 
P=0-002). 

The correlation between the participation of each organ in 
adhesions and the temperature of saline 1s analysed in Table 2. 
Statistically significant correlations (P<0-05) were found in the 
incidence of adhesions to the following sites: laparotomy scar, 
smali intestine, large intestine, omentum, parietal peritoneum 
and the internal genitalia. Analysis of the participation of the 
small intestine to adhesion formation showed a highly 
significant difference between Gs, and Geo versus controls 
(y? = 15-401, d.f.=1, P=0-0001, 2 =30-467, d.f.=1, P<00001) 
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Table 1 Number g animals with ahei and airi (severity) of adhesions ın control and experimental groups 


Adhesions’ gradıng* (n) 








Experimental No adhesions Adhesions Total anunals 
group n n ` 1 2 3 4 in each group 
G; 15 5 5 20 
Gao 14 6 6 20 
Gys 14 6 6 20 
37 14 6 6 20 
Gao 8 12** 12 20 
Gas 8 12** 11 1 20 
G30 6 14**+ 12 2 20 
s5 i 18**t 2 6 10 19 (1) 
Gg 18**t 1 8 9 18 (2) 
Total 80 97 60 10 18 9 177 





G,, control group; Gyo, saline at 30°C, G44, saline at 34°C; G,,, saline at 37°C; Gao, saline at 40°C; Gus, saline at 45°C; Geo, saline at 50°C; Gss, saline 
at 55°C; Geo, saline at 60°C; *1, slight; 2, moderate; 3, marked; 4, massive, **P <0 05 compared with Ge; tP<0-05 compared with G3,; values in 


parentheses are deaths due to peritonitis 


Table 2 Correlation between participation of each organ in adhesions and the temperature of saline 


Adhesions ın control and experimental groups 


Kendall’s correlation coefficient 














Organs Ge Gio Gy, G37, Gag Gas Gso Gss Geo t P 
Laparotomy scar 2 4 4 6 8 9 7 15 17 0-83 001* 
Small intestine 0 0 0 0 0 0 1 12 17 0-80 001* 
Large intestine 0 0 0 0 0 0 0 4 12 0-68 0-05* 
Omentum 3 3 4 3 8 7 8 17 15 074 0-01* 
Stomach 0 0 0 0 0 1 1 0 5 ~ 059 O1 
Spleen 0 0 0 2 3 0 3 1 3 048 01 
Liver 2 2 2 0 5 5 2 4 4 0-27 04 
Panetal peritoneum 0 0 0 0 0 0 0 4 6 0-68 005* 
Internal genitalia 

and folds 3 3 2 5 10 6 9 16 17 0-78 001* 


G,, control group; Gao, saline at 30°C; C,,, saline at 34°C; G37, saline at 37°C; Gio, saline at 40°C; Sav saline at 45°C; Gao, saline at 50°C; Gs s, saline 


at 55°C; Geo, saline at 60°C; *P<0-05 


Table 3 Presence of adhesions in each group according to the survival 
time of animals _ 








Animals with adhesions 
(total animals in each gtoup) 

Experimental 
group 1 week 2 weeks 4 weeks 12 weeks 
Ge 3 (5) 1 (5) 1 (5) 0 (5) 
Gio 2 (5) 3 (5) 0 (5) 1 (5) 

34 3 (5) 2 (5) 1 (5) 0 (5) 
G5, 3 6) 1 (5) 2 (5) 0 (5) 

40 5 (5) 4 (5) 3 (5) 0 (5) 

45 2 (5) 4 (5) 3 (5) 3 (5) 

so 3 (5) 4 (5) 3 (5) 4 (5) 
Gss 5 (5) 5 (5) 4 (5) 4 (4)* 
Geo 56) 5 (5) 4 (4)* 4 (4* 


G,, control group; Gyo, saline at 30°C, G4, saline at 34°C; Gay, saline 
at 37°C; Gyo, saline at 40°C; G4s, saline at 45°C; Gso, saline at 50°C; 
Gss, saline at 55°C; Geo, saline at 60°C; * deaths 


respectively while the difference between Gss and Geo was not 
significant (x? = 2-4, df.=1, P=0-12). 

In Table 3 the number of animals in each group with 
adhesions is recorded according to the surviving time. There 
was no difference between the controls G, and groups G3y~G3,. 
In G4, there were more adhesions between weeks 1 and 4 than 
in the groups having irrigation at lower temperatures but the 
difference was not statistically significant. Groups G,.—Ge did 
not follow the same pattern as controls, and there was a 
significantly higher incidence of adhesions between weeks 1 and 
12 in the animals of gorp Gas-Gso compared with G3o-G40 
(x? =5:838, df.=1, P =0-015). 
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Discussion 


Ever since Price*+!* introduced peritoneal irrigation for 
treatment of peritonitis, its usefulness has been questioned. 
Maingot!® suggests that peritoneal irrigation ıs never justified 
even in the presence of gross faecal contamination. Conversely 
Artz et al.’ and Hudspeth? suggest that this procedure has 
reduced morbidity. 

In the present study, using saline at different temperatures, 
we tried to assess the influence of temperature on adhesion 
formation. Adhesion formation increased when the temperature 
of saline exceeded 37°C. The organs most frequently involved in 
adhesion formation in this experimental model were the 
laparotomy scar followed by the internal genitalia with their 
folds, the omentum and the small intestine. However, the 
number of adhesions in laparotomy scar and small intestine had 
the highest correlation with increase in temperature (t values 
0-83 and 0-80 respectively). The participation of the small 
intestine in adhesion formation became statistically significant 
in groups Gss and Geo. This suggests that the irngation solution 
should certainly be cooler than 50°C. Furthermore there was a 
tendency for persistence of adhesions after the first week in 
groups G4,—Geo. Conversely in groups G3.-Gyy a waning 
presence of adhesion was noticed between weeks 1 and 12. The 
above observation might be explained as a possibility of 
spontaneous resolution of some slight adhesions during this 
period. Spontaneous resolution of adhesions has already been 
mentioned in the human situation!” 

The formation of small arteries, that was observed in the 
adhesions in our study, confirms the view of Jagelman and 
Ellis'?!8 that adhesions are useful vascular grafts preventing 
gangrene and perforation of the luminal organs. 

Three animals died from intestinal perforation combined 
with severe adhesion formation. This injury may be associated 
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with intestinal ischaemia'®?! and’ our study suggests that a 
mucosal lesion may develop in association with adhesions 


when 


the irrigating fluid temperature exceeded 50°C, 


p’-cticularly as the small intestine was usually involved in the 
adhesion process. 
While it is dangerous to extrapolate from animal models to 
man, these data do suggest that potentially dangerous 
-adhesions are encouraged when the temperature of saline 
irrigating fluid exceeds 37°C. 
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Ten-year computerized audit of 
infection after abdominal surgery 


A prospective audit of the frequency of infective complications after 
all abdominal operations was carried out between January 1977 and 
December 1986. A total of 3100 abdominal procedures (2041 elective; 
1059 emergency) were performed in 3056 patients. There were 50 
(1-6 per cent) in-hospital and 66 (2-1 percent) late wound infections 
(overall 3:7 per cent). Fifty-four (1-8 per cent) patients developed post- 
operative intraperitoneal sepsis. Ninety-eight patients died (overall 
mortality 3-2 per cent) and intraperitoneal sepsis was a related factor in 
twelve (0-4 per cent). Wound infection, peritoneal sepsis and mortality 
were related to the degree of operative contamination and to reoperation. 
The results support the traditional, although sometimes inadequately 
stressed, teaching that technique is an important factor in preventing 
infection. Infection is also reduced by peroperative antibiotic lavage. The 
limited value and the potential difficulties of the unstructured 
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introduction of computerized audit should be recognized. 


UK "Keywords: Postoperative wound infection, computerized audit 


Sepsis remains the most important potentially avoidable source 
of morbidity and mortality in abdominal surgery. Despite a 
growing consensus on the indications, spectrum of activity and 
route of administration of prophylactic antibiotics, the frequency 
of sepsis-related mortality and morbidity is remarkably variable. 
The differing experience of some centres in the United Kingdom 
compared with those in the United States with similar antibiotic 
regimens has recently been the subject of unfavourable com- 
ment!. However, the accurate documentation of postoperative 
sepsis is onerous and rarely performed outside small clinical 
trials. We present the results and an analysis of the influence 
of a prospective computerized study of 10 years’ duration on 
the outcome of 3100 consecutive abdominal operations. A 
consistent policy for the prophylaxis and treatment of abdominal 
infection was modified only as a result of analysis of the first 
5-year period?. 


Patients and methods 


Definitions 

Wound infection. This refers to the discharge of pus or of a serous or 
sanguinous discharge that grew a pathogenic organism. All patients 
who at follow-up reported a discharge from their wound were 
considered to have had an infected wound 


Intraperitoneal sepsis. This was recorded when pus was drained, 
aspirated, or discharged from the peritoneal cavity or if there was 
radiological, ultrasonic, or necropsy evidence of an intraperitoneal 
collection. 


Operative contamination. This was classified as follows, based on the 
American NRC cnteria?. clean—no infection encountered, no hollow 
abdomunal viscus opened; clean/contaminated—hollow abdomunal viscus 
opened with minimal spillage of contents; contaminated—inflammation 
without pus formation, viscus opened with gross spillage of contents; 
dirty—pus encountered or perforated viscus found. 


Data collection and analysis 


From January 1977 to December 1986 all patients undergoing an 
abdomunal operation under the care of one consultant were included. 
Information was recorded on standard forms on completion of the 
operation, on discharge from or death ın hospital and at follow-up 4-6 
weeks after discharge. In 84 (2:7 per cent) patients unable or unwilling 
to attend, the information was obtained from their general practitioner. 
Patients with advanced malignant disease (23), 8 of whom died within 
4 weeks of discharge, were not asked to attend for review, 10 patients 
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from outside the region could not attend; 44 were either not asked to 
attend for various reasons (often advanced age and debility), or failed 
to attend despite repeated requests. Follow-up was 97-5 percent 
complete. 

The mformation was analysed using a microcomputer connected 
to a Honeywell 66/80 mainframe computer using SPSSX 


Surgical management 

A standard surgical policy was followed throughout The skin was 
shaved after induction of anaesthesia and prepared with 0:5 per cent 
chlorhexidine in 70 per cent alcohol. All laparotomies were performed 
through a vertical midline incision. A midline incision was also used 
if a diagnosis of perforated appendicitis with generalized peritonitis 
had been made. Wound towels were used routinely, except for groin 
hernia repair, and were supplemented with a plastic ring drape when 
a hollow viscus was opened, except in uncomplicated cholecystectomy 
Incisions were closed with a continuous mass suture (polypropylene 
or, since 1983, polydioxanone) without subcutaneous sutures and 
primary skin closure was routine with one exception ‘Clean’ transverse 
skin crease incisions for groin hernia repair were closed with subcuticular 
polyglycolic acid. 

Bowel preparation for elective left-sided colonic resection was by 
whole gut irrigation* with 20 litres electrolyte solution containing 20 g 
neomycin and 1-6 g metronidazole. For right-sided colonic resections 
three bowel washouts and oral metronidazole 600 mg were given In 
a few selected patients, ‘on table’ irmgation* was used to prepare the 
bowel for primary anastomosis after emergency resection of the left 
colon. 

Intestinal anastomoses were made with an appositional technique 
using a single layer of interrupted serosubmucosal braided polyamide®. 
Drains were very largely avoided and never used in peritonitis or as a 
safeguard against anastomotic leakage, but small-bore suction drains 
were occasionally used for 48 h after pancreatic or biliary surgery and 
after mobilization of the rectum when continued oozing was expected 

In emergency surgery for peritonitis, resection of the source of 
peritoneal contamination was a rule except in uncomplicated perforated 
duodenal ulcer and in two patients with acute diverticulitis without 
obvious perforation 


Antibiotic policy 
Throughout the 10 years, antibiotic policy in patients with any degree 
of contamination was based on peroperative lavage of the peritoneal 
cavity and abdominal wound with tetracycline solution (1 g/litre 
0 9 per cent saline) together with a single intravenous peroperative dose 
of 500 mg tetracychne’. The volume used for lavage varied with the 
degree of contamination between 500 ml and several litres. 

Before 1983, additional therapeutic antibiotics for peritoneal infection 
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Table 1 The relationship of wound infection to operative contamination 


























Elective Emergency 
Infected Infected Infected 
Total (No.) (%) Total (No.) (%) Total (No.) (%) 
Clean 755 34 45 139 7 50 894 41 46 
Clean/contaminated 872 18 21 327 7 21 1199 25 21 
Contaminated 362 8 22 244 10 41 606 18 30 
Duty 52 3 58 349 29 83 401 32 80 
Overall 2041 63 3-1 1059 53 50 3100 116 37 
Table 2 Incidence of wound infections by operatwe procedure* 
i Elective Emergency Overall 
Infected Infected Infected 
Total (No.) (%) Total (No.) (%) Total (No.) (%) 
Upper gut 451 19 4:2 166 6 36 617 25 41 
Highly selective vagotomy 192. ll 5-7 12 _ — 204 ll 34 
Vagotomy and drainage 124 4 3-2 83 2 24 207 6 29 
Gastrectomy 70 2 29 38 2 53 108 4 3-7 
Small bowel ? 59 2 3-4 83 9 108 142 11 11 
Resection and anastomosis 37 2 54 46 2 43 83 4 48 
Appendix 38 1 26 456 17 3-7 494 18 36 
Perforated — — — 117 9 117 m — _ 
Colorectal 328 9 27 148 13 88 476 22 46 
lleo-colic anastomosis 67 2 30 47 5 10-6 114 7 61 
Colo-colic/rectal anastomosis 185 4 22 27 2 T4 212 6 28 
Hartmann/total colectomy 13 — — 5i 4 78 64 4 63 
APER/proctocolectomy 31 2 65 2 1 50-0 33 3 91 
Loop colostomy 4 — — 5 Í 200 9 1 111 
Pancreaticobiliary 694 14 20 16 2 26 770 16 21 
All cholecystectomy 580 9:5 16 56 1 1-8 636 10 16 
All exploration of CBD 177 7 40 13 — — 190 7 37 
Other 589 21 36 200 il 5:5 789 32 41 
Inguinal hernia 344 14 41 19 2 105 363 16 44 
Other hernia 96 6 63 34 3 8-8 130 9 69 





* Column totals exceed 3100 and 116 wound infections because some patients had two or more operative procedures (e.g. highly selective vagotomy 
and cholecystectomy) and therefore feature more than once. APER, abdominoperineal excision of rectum, CBD, common bile duct - 


extant at the time of operation were given on an individual basis either 
as IV tetracycline or as a combination of antibiotics for 3-7 days. 

After 1983 all patients with peritonitis of small bowel, appendicular 
or colonic ongin were given supplementary ampicillin, gentamicin and 
metronidazole intravenously for 3 days. Patients with gangrenous but 
non-perforated appendicitis received a single supplementary peroperative 
dose of 500 mg metronidazole. In addition, patients undergoing a ‘clean’ 
laparotomy lasting more than 1h received a single peroperative 
intravenous dose of 1 g cloxacillin instead of intravenous and topical 
tetracycline. A chlorhexidine shower was also introduced as a routine 
before elective operations. 


Results 


During the 10 years there were 3100 operations on 3056 
patients. The distribution of wound infection according to the 
degree of operative contamination and type of operation is 
shown in Table 1. There was no significant difference in the 
annual incidence of wound infection over the 10 years and no 
evidence of a diminishing frequency of infection during the 
audit. Of the 116 wound infections, 66 (56-9 per cent) presented 
late after the patient had left hospital. There were 32 (8-0 per cent) 
wound infections in 401 ‘dirty’ procedures but only 22 
(5-5 per cent) presented in hospital, the remainder being detected 
or reported at follow-up. 

Wound infection was significantly more common after all 
emergency operations (5-0 per cent emergency versus 3-1 per cent 


elective; y? 6-60; P<0-02) (Table 1) particularly after colonic 
and small bowel procedures (Table 2). 

The effect of the change in antibiotic policy on peritonitis 
of distal intestinal origin is shown in Table 3. The reduction 
was not significant. 

There were a surprising number of wound infections (41; 
4-6 per cent) in ‘clean’ cases throughout the 10 years although 
this was largely attributable to the 33 minor episodes recorded 
at follow-up. The infected ‘clean’ wounds comprised 19 inguinal 
hernia and 4 midline abdominal hernia repairs, 8 highly 
selective vagotomies, 3 laparotomies for adhesive small bowel 
obstruction and 7 miscellaneous laparotomies. Bacteriological 
confirmation was available in only 14 of the 33 ‘late’ infections. 
There was a statistically non-significant reduction in the 
frequency of wound infection in elective ‘clean’ cases after 1983 
(pre-1983, 18/341 (5-3 percent) versus post-1983, 16/414 
(3-9 per cent)) but an increase in emergency ‘clean’ cases (pre- 
1983, 1/83 (1-2 per cent) versus post-1983, 6/56 (10-7 per cent); 
P<0-05, Fisher’s exact test). There was a reduction in wound 
sepsis after highly selective vagotomy with only 1 (1-2 per cent) 
wound infection in 83 cases after 1983 compared with 10 (8-3 per 
cent) in 120 before the change in policy (P< 0-05, Fisher’s exact 
test). , 

Staphylococci were cultured from 88-9 per cent of infected 
‘clean’ wounds, compared with 34:8 per cent of all contaminated 
wounds. The frequency of proven staphylococcal wound sepsis 
in ‘clean’ cases was 16 (1-8 per cent) in 894 compared with 15 
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Table 3 Wound sepsis in patients with peritonitis of small bowel, appendicular or colonic origin in relation to a change m antibiotic policy. None of 


the differences was sigmficant 











In-hospital wound infection Late wound infection Total wound infections 
No. of operations No) (%) (No.) (%) (No ) (%) 
Pre 1983 139 il 79 5 36 16 115 
Post 1983 106 6 57 4 38 10 94 
Overall 245 17 69 3-7 26 106 


Table 4 The relationship of intraperitoneal sepsis to operative contamination 





Elective Emergency Overall 
Total (No.) (%) Total (No.) (%) Total (No.) (%) 
Clean 755 1 01 139 — — 894 l 01 
Clean/contamınated 872 12 1-4 327 3 0-9 1199 15 13 
Contaminated 362 8 22 244 4 1-6 606 12 20 
Duty 52 5 9-6 349 21 60 401 26 65 
Overall 2041 26 13 1059 28 26 3100 54 17 


X? > 30 00, df.=3; P<0001 for all columns 


(0-7 per cent) in the remaining 2206 cases. This difference was 
significant (y? 6°88; d.f.=1; P<0-01). 

The frequency of postoperative intraperitoneal sepsis in 
relation to operative contamination is shown in Table 4. In 22 
patients anastomotic or suture-line leakage was confirmed 
radiologically or at reoperation. The frequency of postoperative 
sepsis increased with the degree of operative contamination in 
both elective and emergency cases (x° > 30; d.f.=3; P<0-001). 

Of the 3056 patients, 98 (3-2 per cent) died within 30 days 
or during the surgical admission (whichever was longer). 
Peritoneal sepsis was a mortality-related factor in 12 (0-4 per cent) 
patients: 6 of them presented with sepsis of colonic origin and 
3 were aged (>75 years); 4 had an anastomotic leak and 2 had 
postoperative pancreatitis. 

In the 1059 emergency procedures there were 967 first, 71 
second, 14 third, 4 fourth and 3 fifth separate operations. The 
morbidity and mortality increased if a second or subsequent 
operation was required for any reason or at any time interval 
(Figure 1). 


Discussion 

This unselected consecutive series of abdominal operations was 
carried out in one general surgical service which included an 
emergency commitment to take all general surgical emergency 
admissions from a population of 500000 every eighth day. 
Although this series was based in the major teaching hospital 
in North-East Scotland, the workload may be considered 
representative of a typical district general hospital. The patients 
were not entered into any comparative studies of antibiotic 
prophylaxis and the- data were collected prospectively. The 
criteria for diagnosis of wound infection remained constant 
throughout the 10 years and the frequency of wound infection 
may be an overestumate because bacteriological confirmation 
from a wound discharge was not a prerequisite. 

The operative strategy remained essentially unchanged 
throughout the period under review although there was a trend 
towards non-operative management of perforated acute diverti- 
culitis®. The management of peritoneal and parietal contami- 
nation was as previously described by us and the antibiotic 
policy was based on peroperative lavage of the wound and 
peritoneum with tetracycline (1 mg/ml) in 0-9 per cent saline. 
As a consequence of analysis of the first 5 years of this study?, 
the use of supplementary antibiotics in established peritoneal 
sepsis of distal intestinal origin was changed in 1983 from an 
individual basis to a policy of triple antibiotics (metronidazole, 
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Ist 2nd 3rd 4th Sth 
Operation number 


Figure 1 Increasing frequency of postoperative morbidity and mortality 
with multiple operations a Wound infection, b intraperitoneal sepsis, € 
mortality 


gentamicin and ampicillin for 3 days). In addition, patients 
undergoing highly selective vagotomy or a ‘clean’ laparotomy 
lasting more than 1h received a single intravenous dose of 
cloxacillin. These changes both led to a small but statistically 
non-significant decrease in the overall frequency of wound sepsis 
in these groups The frequency of wound sepsis after highly 
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selective vagotomy however showed a significant and 
worthwhile improvement. 

Wound infection in hospital was very uncommon, especially 
after elective abdominal surgery, and when present was always 
minor. The importance of adequate follow-up in the critical 
assessment of the frequency of wound infection is reinforced: 
the majority (56-9 per cent) of wound infections were detected 
after discharge from hospital. However, all of these infections 
were trivial and of very little clinical importance. The difficulties 
of securing follow-up in 97-5 percent of the patients were 
substantial and involved much more effort and correspondence 
than the clinical condition would otherwise have warranted. 

In ‘clean’ surgery our infection rate has been disappointingly 
high (4-6 percent) although it should be stressed that the 
in-hospital rate was below 1 percent and that bacteriological 
confirmation of wound sepsis was present in only 42 per cent 
of patients who had a wound discharge after leaving hospital 
and which, according to our definition, was recorded as a 
wound infection. In groin hernia repairs the use of continuous 
subcuticular skin closure with a slowly absorbed suture material 
may be a factor in the number of late discharges from such 
wounds compared with vertical incisions closed with interrupted. 
skin suturing. Furthermore, the significantly higher incidence of 
staphylococcal wound sepsis in this group of patients in whom 
wound towels and tetracycline lavage was not routine, suggests 
that these measures may also be relevant. 

The frequency of wound infection in ‘clean-contaminated’ 
(2:1 percent), ‘contaminated’ (3-0 percent) and ‘dirty’ (8-0 
percent) operations is lower than in other unselected series, 
particularly the large study by Cruse and Foord? who reported 
rates of 7-7 per cent, 15-2 per cent and 40-0 per cent respectively, 
and much lower than has often been reported from the United 
Kingdom in clinical trials of prophylactic antibiotic regimens. 
After elective colorectal surgery (Table 2) in particular, our 
experience is more consistent with North American reports!®1!, 
Such differences have been attributed to variations in the 
antibiotic sensitivities of the bacterial population, the nature 
and complexity of the surgery performed and the accuracy of 
data collection'?, Operative technique may also be an important 
determinant and our consistent use of peroperative antibiotic 
lavage is likely to be an additional factor in the present results. 

The relatively consistent antibictic policy during the present 
study permits analysis of a large unselected consecutive group 
of patients in whom antibiotic prophylaxis and therapy was 
based on peroperative antibiotic lavage. The results of the study 
confirm the clinical efficacy of this economical antibiotic 
practice and support the experimental observation that a single 
peroperative lavage is as effective as a prolonged course of 
systemic antibiotics!>. Although many of the bacteria present 
in peritoneal contamination are resistant to tetracycline in 
conventional blood and tissue concentrations, there is no 
known resistance'* at the high topical concentrations to which 
they are exposed at lavage. In addition we have recently shown 
that, in patients with peritonitis, tetracycline lavage abolishes 
bacterial growth in the peritoneal cavity'*>. A similar effect was 
not achieved with saline lavage together with systemic antibiotics. 

The only major change in antibiotic usage during 10 years, 
excepting the minor changes in clean wounds, was the rational- 
ization (and increased use) of therapeutic antibiotics during 
and after 1983 in patients with peritonitis of distal intestinal 
origin, an area with apparent potential for improvement. This 
change resulted in a small (but statistically non-significant) 
reduction in the frequency of wound sepsis in this category of 
patient (Table 3). The low incidence and generally minor nature 
of wound sepsis during the 10 years supports our contention 
that routine delayed or non-closure of the wound in even 
‘dirty’ procedures is unnecessary. Primary healing occurred in 
94-6 percent of all ‘dirty’ procedures although a further 
2-5 percent reported discharge from the wound after leaving 
hospital. There may be a place for delayed closure in patients 
with established sepsis undergoing reoperation, but we are 
unconvinced. 


Postoperative peritoneal sepsis is a more critical consideration 
than wound infection but is difficult to quantify accurately. 
Patients with suspected postoperative intraperitoneal sepsis 
were intensively investigated to establish the diagnosis and, 
wherever possible, the cause. We have discontinued routine 
water-soluble contrast studies of left-sided colonic anastomoses 
since 1975 but, when there was clinical suspicion of anastomotic 
leakage, contrast studies were routine together with ultra- 
sonography and CT scanning. When anastomotic failure was 
confirmed the anastomosis was usually abandoned. The 
frequency of postoperative peritoneal sepsis increased with 
operative contamination (Table 4). The morbidity and mortality 
associated with reoperation increased with each procedure 
(Figure 1) and the importance of elimination of the source and 
avoidance of recontamination at the first procedure is clear. 

Contamination of the peritoneal cavity and parietes by 
gastrointestinal content is the crucial factor in both wound and 
intraperitoneal sepsis after abdominal surgery. We think it 
possible that the high frequency of sepsis regularly reported in 
the context of antibiotic trials from the UK in recent years may 
reflect lapses in operative technique rather than ineffective 
antibiotics. Recognition that prophylactic antibiotics are effective 
(to a degree, obviously) may foster an uncritical attitude to 
the importance of technique—the avoidance of peritoneal and 
parietal contamination in particular. In addition, slavish 
adherence to scientific principle would have us abandon the 
simple, sensible and aesthetically pleasing use of wound towels 
and plastic ring wound protectors because they have not been 
shown scientifically to be of value. They do, however, minimize 
gross contamination of wound and paneties. We have become 
increasingly obsessional about avoidance of visible contami- 
nation in elective operations but at the same time believe that 
topical antibiotic lavage is likely to deal effectively with any 
that inadvertently occurs. 

A relationship between surgical technique and outcome has 
been innate knowledge, although not often aired or apparently 
appreciated as an important variable in scientific studies. Now, 
however, the importance of technique as the main factor in 
surgical outcome is beginning to receive tts due attention’®. 

The onerous and obsessional collection of data during 10 
years, together with its time-consuming analysis in this audit, 
begs the question of its value. It is certainly interesting and 
personally satisfying to have accurate information on surgical 
performance and the audit has also provided a ready source 
of information on management and outcome in various 
subgroups of patients?:!’~?". In addition, awareness of critical 
audit of complications 1s undoubtedly a spur to maximum effort 
to avoid them: for example, antibiotic use becomes better 
defined and supervised, measures to avoid visible contami- 
nation at operation become more obsessional and any breach 
becomes an indication for immediate action. In terms of 
improved patient care, however, the benefit of this audit lacks 
tangibility. Resulting modifications ın patient management 
have been limited to fairly small changes in antibiotic policy 
with statistically non-significant mmprovement in sepsis rates, 
except after highly selective vagotomy in which significant 
improvement occurred. Overall, we think that the considerable 
effort has been worth while but to continue in the same way has 
little appeal. A change to a microcomputer-based data collection 
system integrated into the clinical routine promises to make 
data collection easier although sophisticated manipulation of 
the information will continue to require computing expertise. 

The value of audit as a potential source of umproved patient 
care clearly depends on comparison of one surgical service with 
another within a hospital and ultimately in a wider national 
context. The dedication and work necessary in terms of 
documentation, data collection, validation and analysis to 
achieve meaningful information, even when limited to one area 
of interest such as wound infection, would, when extended to 
several consultants, be enormous. Such a development of audit 
is none the less desirable and is fuelled both by increasing 
awareness of variability in outcome and by the coincident 
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increase in familiarity with, and availability of, computing 
facilities. 

Currently, medical records and statistics are notoriously 
inaccurate?” and reflect a general lack of interest in accurate 
documentation which the indiscriminate introduction of com- 
puting will not alter. Firm and continuing commitment by 
senior surgical staff is essential if data collection is to be 
accurate; the accumulation of large amounts of data of dubious 
accuracy and questionable relevance is an ever-present risk. 
The necessary and time-consuming validation of data, together 
with their analysis and presentation within a large hospital 
would inevitably require a central organization with expert 
staff. It is difficult and probably inappropriate to envisage 
individual clinicians devoting a large part of their time to such 
a task and the present ethos of the National Health Service 1s 
such that, without adequate financial support, a properly 
conducted wide-ranging surgical audit is a pipe dream. 
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Pyogenic liver abscess: an 


improvement in prognosis 


Forty-six patients with pyogenic liver abscess have been treated at Paul 
Brousse Hospital between 1966 and 1986. The overall mortality was 
24 per cent, all 11 deaths occurring in 24 patients seen prior to 1978 when 
there was often a considerable delay in the diagnosis of liver abscess 
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(mean 90 +71 days). In seven patients the diagnosis was not made until 
post-mortem examination. The mainstay of treatment was surgical 


drainage. Since 1978 high resolution imaging techniques for the liver, and 
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in particular ultrasound, have been available. The diagnostic delay has 
been significantly reduced (mean 28+ 20 days, P<0-01). Patients are 
receiving definitive treatment at an earlier stage in the evolution of the 


UK disease process, with fewer established complications prior to treatment 
(P<0-05). Percutaneous drainage under ultrasound control is the 


Correspondence to: Professor 

H. Bismuth, Chirurgie Hépato- 
Biliaire, Hdpital Paul Brousse, 14 
avenue Paul Vaillant Couturier, 
94800 Villejuif, France 


(P<0-001). 


Historically pyogenic liver abscess has been associated with 
high morbidity and mortality rates‘. The introduction of 
antibiotics and advances in bacteriology and diagnostic 
techniques have generally improved the outcome, but mortality 
rates of 40-80 per cent are still reported?-’. Delayed and missed 
diagnosis has been prominent’”®. A basic requirement for 
effective therapy is early diagnosis®. This has been made easier 
with the introduction of high resolution imaging techniques 
including ultrasound and computed tomography (CT). Some 
patients, if diagnosed early, will respond to medical treatment 
alone in the form of diagnostic percutaneous aspiration and 
effective antibiotic therapy'°"'*. Most cases require dramage of 
the abscess. Surgical drainage has allowed considerable 
improvement in prognosis, but mortality following surgical 
drainage still averages 20 percent*® 15. The wider use of 
percutaneous drainage under ultrasound or CT control has 
been proposed‘, 

The indications and relative merits of surgical and 
percutaneous drainage are difficult to assess from the literature. 
Only 11 studies report the use of percutaneous drainage of 
pyogenic liver abscess in more than five patients!®?°, Most 
come from departments of radiology and do not assess the 
severity of, the patient’s condition, nor define the relative 
indications for percutaneous and surgical drainage. Where 
comparison is made to the surgically treated patient, these are 
usually historical controls prior to the availability of high 
resolution imaging techniques. Only two studies have tried to 


compare percutaneous and surgical drainage in patients treated. 


in the same institution during the same period!”:?3, The results 
were detailed in one study’? in which no difference was 
demonstrable in morbidity, mortality or the need for further 
drainage procedures between the groups. A prospective 
controlled trial is not feasible as percutaneous and surgical 
drainage are complementary procedures, the relative merits of 
which must be assessed in individual patients. 

Our treatment of pyogenic liver abscess has evolved since 
1978. This study was undertaken to assess the effect of the 
introduction of ultrasound scanning in the diagnosis and 
monitoring of liver abscess and to help define the indications for 
ultrasound-guided percutaneous drainage and surgical 
drainage in the current approach to therapy. 


Patients and methods 


The hospital records and morphological examinations of all patients 
seen at the Paul Brousse Hospital with hepatic abscess from 1966 to 
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preferred initial drainage procedure in high-risk patients. There have 
been no deaths in 22 patients treated for pyogenic liver abscess since 1978 


Keywords: Liver, liver abscess, ultrasound diagnosis, percutaneous drainage 


1986 inclusive were reviewed. This included a review of all autopsy 
reports during this period. Patients were included in the study when they 
had acute pyogenic abscess confirmed by the presence of pus within the 
cavity at aspiration, draimage or post-mortem examination Patients 
were excluded if they had received treatment for their abscess at another 
hospital prior to referral or when the abscess was chronic or the result of 
trauma or superinfection of a pre-existing cyst or tumour. Amoebic 
abscess or other specific infections such as actinomycosis and brucellosis 
were also excluded, 

The diagnostic delay was defined as the time between the onset of 
symptoms retrospectively attributable to the abscess and the diagnosis 
Abscesses were labelled cryptogenic when no causative lesions could be 
demonstrated. The diagnostic accuracy of morphological investigations 
was defined as their ability to identify all hepatic lesions correctly. 

Important changes in the diagnosis and treatment of pyogenic liver 
abscess occurred during the study period. From 1966 to 1977 plain 
abdominal X-ray, radioisotope liver scan and arteriography were the 
principal imaging methods for the diagnosis of liver abscess, 
supplemented when necessary by diagnostic percutaneous aspiration. 
All patients were treated with antibiotics usually followed by 
transperitoneal surgical drainage, except in the most severely ull patients 
in whom percutaneous drainage was attempted, guided by diagnostic 
aspirations. 

Since 1978 ultrasound has been the principal examination used in 
the diagnosis and monitoring of liver abscesses. Initial diagnostic 
percutaneous aspiration under ultrasound control enables an 
assessment of the viscosity of the pus and bacteriological examination. 
Targeted antibiotic therapy is then commenced, but when symptoms do 
not resolve within 24h the abscesses are dramed. Percutaneous 
drainage under ultrasound control is now performed in the majority of 
cases, either as a prelrminary procedure or as the definitive treatment, 
particularly in high-risk patients. Surgical drainage as the initial 
procedure 1s reserved for low-risk patients with an associated intra- 
abdominal pathology requiring surgery or with viscid pus or a thick- 
walled abscess cavity as assessed at diagnostic percutaneous aspiration. 

Surgical and percutaneous drainage procedures are performed by 
the same surgical team Surgical drainage ıs achieved by the 
transperitoneal route. The site and size of abscesses were confirmed by 
palpanon and needle aspiration, but since 1985 operative 
ultrasonography has been used to locate the abscesses accurately and 
choose a site to traverse the liver parenchyma avoiding major vascular 
and bihary structures Large silicone drains (30F or greater) are 
positioned in the cavities following surgical drainage. We do not use 
irrigation techniques or omental packing to manage the residual cavity. 
Percutaneous drainage since 1978 has been performed under local 
anaesthetic after locating a guide wire in the cavity under ultrasound 
control Over-the-wire dilators are then used to create a tract large 
enough to accept 10-16 F drains Following both types of drainage 
procedure, drains are withdrawn only after complete disappearance of 
the cavity as assessed by serial ultrasound examinations and/or 
sinography over a period of several weeks 
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Table 1 Comparison of patient characteristics in Groups 1 and 2 


Group 1 Group 2 
(1966-1977) (1978-1986). 
n= 24 n=22 
Male/female 8/16 14/8 
Age (years, mean+s.d ) 46-9 + 18-3 5604+165 
Aetiology: - 
Bilary (neoplastic) 12 (6) 9 (5) 
Septicaemic 7 7 
Portal 1 2 
Contact 1 0 
Cryptogenic 3 4 
Multiple abscesses (%) 50 545 
Diameter of abscesses* 
(cm, mean s.d.) | 8:0427 712426 
Fever > 39°C (%) 71 73 
WBC > 12x 10%/litre(%) -75 77 
Positive blood culture (%) 55 57 
Positive abscess culture (°%) 69 75 


* Excluding multiple small abscesses <2 cm diameter 


Major risk factors regarded as contra-indications to surgical 
drainage were septic shock with multi-organ failure. Moderate risk 
factors regarded as relative contra-indications to surgical drainage were 
the presence of weight loss >10kg, serum albumin <30g/litre, 
respiratory or renal failure or septic shock. 

All patients were followed up for at least 6 months after discharge 
from hospital (range 6 months-5 years), Statistical analysis of results 
was performed using the y? test (-t Yates’ correction) for clinical 
variables and Mann-Whitney ranking test for continuous parameters. 


Results 


Forty-six patients with pyogenic liver abscess were studied. 
There were 22 men and 24 women with a mean age of 51+17 
years. The probable route of infection was biliary in 21, 
septicaemia in 14, portal in 3 and direct spread from an adjacent 
pyogenic focus in 1. The remaining 7 patients had no obvious 
primary source of infection (cryptogenic). 

An associated primary intra-abdominal pathology 
warranting surgery was found in 27 of the 46 patients 
(59 per cent) as follows: biliary obstruction (20), peritonitis (4), 
diverticulitis (2), cholecystitis (1). Eleven of these patients 
underwent simultaneous surgical treatment of their primary 
pathology and liver abscesses. Three patients with neoplastic 
biliary obstruction associated with cholangitis and multiple 
liver abscesses were treated by percutaneous drainage. Seven 
patients died without treatment of their primary pathology (in 
two the liver abscess had been drained percutaneously prior to 
death and in five the liver abscesses were only diagnosed at post- 
mortem examination). In the remaining six patients the 
treatment of the primary abdominal pathology was delayed for 
an average of 3 months after percutaneous drainage (5) or 
medical treatment (1) of the liver abscesses. The primary 
pathologies were biliary obstruction (3), acute diverticulitis (2) 
and acute cholecystitis (1). In none of these patients did the 
abscesses recur between the two treatments. - 

The commonest presenting symptoms attributable to the 
liver abscesses were weight loss, abdominal pain and rigors. 
Fever was common and 33 patients (72 per cent) had a 
temperature >39°C. The liver was usually tender and/or 
enlarged. Liver function tests were deranged with raised serum 
bilirubin in over half the patients, a figure biased by the large 
number of patients with a primary biliary pathology. The white 
blood count was >12x 10° /litre in 76 per cent of patients. 
Blood cultures were positive in 56 per cent and culture of the pus 
from the abscess was positive in 72 per cent, both despite many 
patients having received ‘blind’ antibiotic therapy before 
referral. The bacteria most frequently isolated were Escherichia 
coli, Streptococcus fecalis, micro-acrophilic and anaerobic 
streptococci and Pseudomonas. Pus from 10 abscesses grew 
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multiple organisms. The major changes in antibiotic therapy 
which occurred during the study period were the increasing use 
of cephalosporins and metronidazole. 

The sensitivity of ultrasound in detecting liver abscesses was 
86 per cent, which was greater than radio-isotope liver scan 
(48 per cent) or arteriography (74 per cent). Abscesses were 
multiple in 52 per cent of patients. Excluding multiple small 
abscesses, the mean diameter of abscesses was 7-6+2-6cm. 

In four patients the liver abscesses responded to medical 
treatment alone (diagnostic aspiration and antibiotic therapy). 
Fourteen patients were treated by percutaneous drainage and 
21 patients were treated by surgical drainage. In the remaining 
seven patients the liver abscesses were not diagnosed until post- 
mortem examination. Duration of drainage and hospital stay 
were similar following percutaneous and surgical drainage. 
Overall mortality was 24percent. The incidence of 
complications following percutaneous and surgical drainage 
was not statistically different (20 per cent versus 29 per cent). 

A second drainage procedure was required in seven patients 
(20 per cent). This was because of the presence of additional 
abscesses not communicating with the drains, a thick-walled 
abscess or viscous pus and necrotic debris blocking the drains. A 
second procedure was required in 5/14 patients who had 
undergone percutaneous drainage (36 percent) and 2/21 
patients who had undergone surgical drainage (9-5 per cent, 
P<0-05). 

Twenty-four patients were admitted between 1966 and 1977 
(Group 1) and 22 patients were admitted after the introduction 
of ultrasound scanning in 1978 (Group 2). The two groups were 
well matched in terms of the aetiology and severity of their 
abscesses, though there was a larger proportion of males in 
Group 2 (Table 1). The mean diagnostic delay in Group 1 was 
90+71 days, while in Group 2 it was only 28+20 days 
(P<0-01). In seven patients in Group 1 the diagnosis of liver 
abscess was not made until post-mortem examination, while in no 
patient in Group 2 was the diagnosis delayed until post-mortem 
(P <0-02). The increased diagnostic delay is reflected in the 
frequency of established complications in patients at the time of 
treatment (Figure 1). In Group 1 10/17 patients (59 per cent) 
were judged moderate or major risk at the time of drainage of 
which four subsequently died. In Group 2 6/22 patients 


No. of patients 





Group 1 2 1 2 2 
Medical Percutaneous Surgical 
treatment drainage drainage 


Figure 1 Treatment methods subdivided according to severity of 
complications at the time of treatment and the patient group, Group 1 = 
1966-1977; Group 2= 1978~1986. (1, low-risk patients, £1], moderate- 
risk patients; W, high-risk patients 
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(27 per cent) were judged moderate or major risk at the time of 
treatment and there were no deaths. 

The type of treatment also altered after 1978 (Figure 1). Four 
patients responded to medical treatment alone and more 
patients were treated by initial percutaneous drainage under 
ultrasound control. Initial surgical drainage was used only for 
some low-risk patients, particularly when there was associated 
primary intra-abdominal pathology requiring surgery. 

The overall mortality in Group 1 was 46 per cent (11/24). 
There were no deaths in Group 2 (P<0001). There was a 
reduction in the incidence and severity of complications with 
time in both percutaneously and surgically treated patients. The 
overall incidence of complications was reduced from 49 per cent 
in Group 1 to 9 per cent in Group 2. 


Discussion 

Prior to the introduction of high resolution imaging techniques, 
30-50 per cent of liver abscesses were not diagnosed until post- 
mortem examination*>:":?3, as confirmed by our experience 
prior to 1978. The improved diagnostic accuracy permitted by 
imaging techniques such as ultrasound and CT has undoubtedly 
contributed ın a major way to the reduction in mortality and 
morbidity, as demonstrated by Gerzof et al.'® in a review of the 
recent literature. Ultrasound and CT scans have several other 
advantages in that they provide accurate information on the 
topography, size, number and extent of the abscesses. 
Ultrasound is readily available and can be performed even in 
acutely ill patients without delay—at the bedside if necessary. 

The significant reduction in diagnostic delay 1s associated 
with an improvement in the general condition of the patients at 
the time of treatment. Fewer patients have experienced septic 
shock, major organ failure, significant weight loss or 
hypoalbuminaemia prior to therapy. Targeted antibiotic 
therapy can be commenced earher based on culture of 
organisms from the pus, thus replacing ‘blind’ antibiotic therapy 
which may be ineffective and lead to bacterial resistance. 

Although medical treatment alone is effective in a minority of 
patients!®'*, drainage of the abscess remains the mainstay of 
treatment. In choosing between surgical and percutaneous 
drainage several factors must be considered including the 
anaesthetic risk posed by the patient, the presence or absence of 
a coexisting primary intra-abdominal pathology warranting 
surgery, the relatively limited size of the drains that can be 
introduced percutaneously, the complications and failure rates 
of the two procedures, and the local expertise. 

Percutaneous drainage under ultrasound control is the 
treatment of choice in the critically ill patient in whom general 
anaesthetic and surgery might prove fatal. Although of 
considerable benefit, percutaneous drainage is not necessarily 
the best treatment for all patients. It is associated with a 
significantly higher failure rate than surgical drainage’® 
(36 per cent versus 9-5 per cent in this series). This may be due to 
the limited size of drainage tubes that can be introduced 
percutaneously, particularly if the pus is viscid with necrotic 
debris within the cavity. The use of larger percutaneous drains 
and irrigating catheters may improve the results. Surgical 
drainage of liver abscesses still has a place in low-risk patients, 
particularly when there is an associated intra-abdominal 
pathology requiring surgery, the pus is viscid or the abscess cavity 
thick-walled, or where percutaneous drainage has failed. We 
experienced no deaths in these groups of patients treated 
surgically and hospital stay was similar to that following 
percutaneous drainage. Up to 50 percent of patients with 
pyogenic liver abscess may therefore still be better treated by 
surgical dramage?:*-6-23.27, 

The choice of treatment in cases of multiple or multiloculated 
abscesses is controversial. Surgical drainage of multiple 
abscesses has been associated with a high mortality?-*® but this 
may be because of difficulty locating multiple abscesses by 
simple palpation at laparotomy. Most patients were treated 
before the availability of high resolution imaging techniques to 
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localıze the abscesses pre-operatively. We would now advocate 
peroperative ultrasound for the accurate localization of all 
abscesses at laparotomy?®. In this study the prognosis 
associated with multiple abscesses was no worse than for 
solitary abscesses. Medical treatment alone is adequate for some 
patients with multiple small abscesses. There is frequently a 
communication between multiple and multiloculated'® 
abscesses, either direct or via the biliary tree. Effective drainage 
can often be achieved through a single drain placed 
percutaneously or surgically. 

This study clearly demonstrates an improvement in the 
prognosis of pyogenic liver abscess in recent years, the mortality 
falling from 46 per cent prior to 1978 to 0 per cent in the period 
1978-1986. This improvement appears to be principally the 
result of earlier diagnosis allowing more opportune treatment. 
More effective antibiotic therapy and the introduction of 
ultrasound or CT-guided percutaneous drainage are important 
advances. The selection of surgical or percutaneous drainage 
should be based on a careful assessment of each patient. 
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The clinical findings of elevated jugular venous pressure, 
hepatomegaly, peripheral oedema and ascites in patients with 
cardiac failure and tricuspid regurgitation are well recognized’. 
However, the pulsation of ventricular systole may be conducted 
to the long saphenous system of the lower limb if there is 
saphenofemoral incompetence and the cause of this pulsation 
may not immediately be recognized. We report two cases which 
presented to general surgeons and which demonstrate a potential 
pitfall for the unwary. 


Case reports 


Case 1 


A 54-year-old lady had noticed a painful swelling ın the left groin for 
several weeks. This increased in size on standing and softened on lying 
down. She had long-standing rheumatic heart disease and had undergone 
a mitral valvotomy 20 years previously and a mutral valve replacement 
and tricuspid annuloplasty the previous year. Cardiac catheterization 
had been performed only via the nght groin but she did recall having 
had blood samples taken from the left groin. 

On physical examination the swelling in the groin was found to be 
a varix with gross dilatation throughout the long saphenous system. The 
striking feature of these varicosities was marked expansile pulsation. 
An arteriovenous fistula was suspected but careful examination 
throughout the limb and groin revealed no machinery murmur. Limb 
length was symmetrical, which would not have been the case had there 
been a congenital arteriovenous communication. 

Further examimation revealed evidence of cardiac failure. Her 
jugular venous pressure was elevated to the angle of the jaw and her 
liver was enlarged. Despite the tricuspid annuloplasty she had gross 
tricuspid regurgitation and this was the cause of the pulsating varicose 
veins. 

Discussion of this patient with colleagues then brought to light a 
similar case that had presented 10 years earlier (Case 2) 


Case 2 


A 41-year-old lady had had rheumatic fever and chorea as a child. She 
had undergone mitral valve replacement 6 years before she presented 
to the surgical chnic. Following this operation she had been well with 
reduction in lower limb oedema ‘and-improved exercise tolerance. 
However, she had developed gross varicose veins in her left leg. 
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Physical examination revealed gross varicosities of the left long 
saphenous system. On closer inspection these varicosities exhibited 
prominent expansile pulsation. She had previously undergone cardiac 
catheterization via the left groin and it was initially suspected that the 
pulsation in the varicose veins was the result of an arteriovenous fistula. 

A decision was made to explore the groin. At operation a large 
pulsating long saphenous vein was exposed. All structures between the 
femoral artery and femoral vein were divided including a fibrous band 
which was considered to be a possible communication. Despite this, 
pulsation persisted in the varicose veins. It was then realized that the 
pulsation was the result of tricuspid regurgitation. Saphenofemoral 
ligation was performed. 


Discussion 

It is well established that gross tricuspid regurgitation 
produces a prominent ‘V’ wave in the jugular venous pulse 
This represents the pressure wave of right ventricular systole 
transmitted through the incompetent tricuspid valve. The 
physical signs of tricuspid regurgitation resolve when cardiac 
failure is treated and the degree of tricuspid incompetence is 
reduced. 

In the two patients described, the prominent “V’ wave seen 
in the jugular veins was also present in lower limb varicose 
veins as a result of valvular incompetence at the saphenofemoral 
junction. Such pulsating varicose veins have previously been 
described in association with tricuspid regurgitation in medical 
textbooks? and reviewed in the literature’. When they are seen 
in a surgical clinic, however, attention may be directed to the 
diagnosis of local and surgical causes of venous pulsation such 
as arteriovenous fistula. Such a diagnosis is not unreasonable if 
cardiac catheterization or venepuncture have been performed. 
On clinical grounds it should be possible to exelude an 
arteriovenous fistula if the characteristic machinery murmur is 
absent. 

These two cases demonstrate that if pulsating varicose veins 
are seen, a cardiac cause may easily be overlooked and invasive 
investigative or even surgical procedures performed before the 
correct diagnosis is reached. 
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Anterior lesser curve seromyotomy 
and posterior truncal vagotomy for 
chronic duodenal ulcer: the results 
at five years i 


In one surgical unit, 241 patients have undergone anterior gastric 
seromyotomy and posterior truncal vagotomy for chronic duodenal ulcer. 
The postoperative mortality rate was 0-4 per cent. Four patients 
(1:6 per cent) required a drainage procedure for gastric stasis. The first 
66 patients (Group A) were followed prospectively and 58 were available 
for assessment at 5 years. Eight patients (14 per cent) had developed a 
recurrent ulcer. In seven of these patients this responded to conservative 
treatment with H, receptor antagonists. One patient has required Polya 
partial gastrectomy for recurrent ulceration. At 5 years 47 patients 
(81 per cent) were placed in the Visick I or II categories. In the next 175 
patients (Group B), the ulcer recurrence rate was 3 per cent, suggesting a 
learning curve in mastering the procedure. We conclude that the 
immediate and 5-year results of the first 66 patients are at least 
comparable with those of highly selective vagotomy. Anterior gastric 
seromyotomy with posterior truncal vagotomy is an easy and rapid 
procedure and may be more widely applicable than highly selective 
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vagotomy. 


Elective peptic ulcer surgery retains a place in current surgical 
practice’. The operation of highly selective vagotomy is 
technically complex and has a high reported long-term ulcer 
recurrence rate in some series?. The operation of anterior lesser 
curve seromyotomy with posterior truncal vagotomy has been 
developed as an alternative pylorus-preserving operation in 
which the parietal cell mass is denervated*. The operation 
appears to be safe and is relatively simple and speedy to 
perform‘. Initial reports*® suggest a low incidence of immediate 
postoperative complications, but long-term follow-up is 
essential before more widespread adoption of this procedure. 

We present here a detailed prospective 5-year follow-up 
study of 66 patients (Group A) who have undergone this 
procedure, together with the short-term results obtained in a 
further 175 patients (Group B). 


Patients and methods 


In the 6-year period January 1980 to December 1985, 241 patients 
referred for surgical treatment of endoscopically confirmed duodenal 
ulcer underwent anterior gastric seromyotomy with posterior truncal 
vagotomy (AGM + PTY). Criteria for exclusion were the presence of 
pyloric stenosis and emergency presentation with bleeding or 
perforation No patients were excluded on the grounds that technical 
difficulty was anticipated or because of obesity. 


Group A 

The first 66 patients undergoing the operation (up to December 1981) 
were followed prospectively. Their mean age at the time of surgety was 
39-9 years, and 61 per cent of them were male. An insulin secretion test 
was performed during the third postoperative month; the results have 
been published elsewhere’. 

Patients were reviewed postoperatively at 1 month, 3 months, and 1 
year, and then annually for 5 years. Review was carried out by surgical 
unit staff of consultant or registrar grade A card was attached to the 
mside front cover of the case notes This contained a list of the 
important postvagotomy symptoms, namely pain, nausea, food 
vomiting, bile vomiting, flatulence, heartburn, waterbrash, dumping, 
diarrhoea, dysphagia, distension and weight change. The term 
‘dumping’ was taken to include early and late forms, and refers to 
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symptoms attributed to uncontrolled rapid gastric emptying The 
patient’s weight was recorded at each visit and patients were asked to 
report any symptoms and asked specifically about those listed above. 
The aim of this standardized approach was to ensure that no important 
symptoms were missed and to minimize the unavoidable inconsistencies 
that artse when patients are reviewed by different members of staff. The 
Visick classification as modified by Goligher et al. was used to 
categorize patients. Further enquiry was made ın the case of patients 
not in Visick grade 1 to ascertain what proportion of their symptoms 
had been present pre-operatively, and what proportion were new and 
therefore possibly attributable to their operation The Visick status at 5 
years was recorded by the clinician making this final assessment. 
Endoscopy was used to diagnose all recurrent ulcers. 


Group B 


The next 175 patients underwent surgery between January 1982 and 
December 1985. These operations were carried out by consultants (110 
patients), by senior registrars (45), and by registrars under supervision 
(20). Eight patients in this group underwent cholecystectomy at the 
same time as AGM+PTV, and a further four underwent Nissen 
fundoplication at the same tıme as AGM + PTV. Patients ın this group 
were followed prospectively for a median period of 6 months (range 3- 
48 months). A review of the updated entries ın their case records was 
carned out in January 1987 to determine how many of this group had 
been referred back to our unit with complications of surgery or 
suspected recurrent ulcers 

The third part of our study consisted of an overview of patients ın 
both groups (n=241) to establish the operating time, operative 
mortality and immediate postoperative complications of AGM + PTV. 
Operating tume was defined as the time from induction of anaesthesia to 
the return of the patient to the recovery room. Operative mortality was 
defined as death occurring during surgery or the subsequent 30 days. 
The term ‘ummediate postoperative complications’ refers to problems 
occurring from the time of the return of the patient to the recovery room 
to discharge from hospital. The figures for operatmg time were available 
for 178 of the 241 patients. We then compared these figures with the 
operating times for a series of.200 patients who had undergone a 
standard truncal vagotomy and pyloroplasty in the same surgical unit. 
The two groups were not age and sex matched, but the same criteria 
were used to define operating time, and the operations were carried out 
or supervised by the same consultant, with a simular percentage being 
carried out by junior staff 
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Figure 1 Cumulative ulcer recurrence rate in 58 Group A patients 
available for follow-up after anterior gastric seromyotomy and posterior 
truncal vagotomy 


When assessing postoperative morbidity after AGM+PTV, 
atelectasis was diagnosed on chnical grounds by finding evidence of 
segmental collapse or consolidation. Positive sputum culture, 
leucocytosis and radiological changes on chest X-ray were used to 
support the diagnosis. Wound infection was defined as erythema or 
discharge. Doppler studies were used to confirm suspected deep vein 
thrombosis, and pulmonary embolism was diagnosed by a combination 
of clinical examination, chest radiograph, ECG and arterial blood gas 
analysis. Ileus was classified as prolonged if it was present for > 4 days. 


Results 


Group A 

Of the original group of 66 patients, 58 were available for review 
at five years (88 per cent follow-up). Four patients were lost to 
follow-up and four patients had died. The causes of death and 
the interval in months after undergoing AGM + PTV were as 
follows: i 


(1) haemorrhage from a retroperitoneal sarcoma at 32 months, 

(2) metastatic disease from a primary colonic carcinoma at 55 
months, 

(3) metastatic disease from an unknown primary at 32 months, 

(4) acute myocardial infarction at 42 months. 


‘None of these deaths was related to complications of peptic 
ulcer disease or to the original operation. 

With regard to Visick grading, 31 of the 58 (53 per cent) 
patients were categorized in grade I, 16 (28 per cent) in grade II, 
3 (5 per cent) in grade I] and 8 (14 per cent) in grade IV. The 
16 patients allocated to Visick grade II were all recorded as 
being satisfied with the results of their surgery. They suffered 
occasional minor symptoms only and endoscopy had not been 
considered necessary. The three patients allocated to Visick 
grade III underwent endoscopy but this showed no abnormality 
in all cases. 

Eight patients (14 per cent) had a recurrent ulcer confirmed 
at endoscopy. The cumulative ulcer recurrence rate is shown in 
Figure 1. Seven of these patients were treated conservatively 
with a course of H, receptor antagonists. Repeat endoscopy was 
carned out and confirmed ulcer healing at 6 weeks in all seven 
patients. The eighth patient presented with two large recurrent 
ulcers on the anterior and posterior walls of the first part of the 
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duodenum and was treated surgically by Polya partial 
gastrectomy. 

The results of the 27 patients not in the Visick category I were 
further analysed (Table J) to see what proportion of their 
symptoms had been present pre-operatively. The patient with a 
surgically treated recurrent ulcer was allocated to the Visick 
grade IV by convention, although according to symptoms 
present at 5 years this patient would have been placed in the 
Visick grade II. However, this patient is excluded from the 
analysis in Table 1 as the purpose of this analysis was to see 
which symptoms could be attributed to the operation of 
AGM + PTV. 


Group B 

At review in January 1987 the ulcer recurrence rate in these 175 
patients was 3 per cent as confirmed by endoscopy. A further 
four patients presented with symptoms of persistent gastric 
stasis. Outflow obstruction without recurrent ulcer was the 
diagnosis established by a combination of endoscopy and 
barium studies. Endoscopic dilatation of the pylorus? was not 
used, and all four were treated surgically by retrocolic 
gastrojejunostomy with relief of symptoms in all cases. 


Overview of all patients 

The complete series of 241 patients was examined. The 
operating times are recorded in Table 2, There was one death in 
the postoperative period (mortality rate 0-4 per cent). A post- 
mortem examination revealed that the cause of death was an 
acute myocardial infarction. The frequency of immediate 
postoperative complications is seen in Table 3. In two patients 
the notes record the prolonged absence of bowel sounds without 
evidence of peritonism or constitutional upset, and a diagnosis 
of prolonged ileus was made. However in both cases this settled 
spontaneously on the fifth and sixth postoperative day 
respectively. A further patient was recorded as developing the 


“symptoms and signs of ‘subacute’ small bowel obstruction on 


the fifth postoperative day. However, a Gastrografin swallow 
showed rapid transit of contrast into the large bowel and the 
patient was treated conservatively. The symptoms settled within 
24h. Postoperative leakage from the myotomy site requiring 
surgical intervention did not occur. The average length of stay in 
hospital was 7 days. 


Table 1 Analysts of patients from group A with symptoms at five years 
(n= 26) 


Present at Present New 
Symptoms 5 years before operation symptom 
Nausea 8 6 2 
Vomiting 3 3 0 
Distension 12 5 7 
Heartburn 17 15 2 
Waterbrash 10 7 3 
Flatulence 11 6 5 
Pain 9 9 0 
Dumping 1 0 1 
Diarrhoea 2 0 2 


Table 2 Operating tme for anterior gastric seromyotomy and posterior 
truncal vagotomy (AGM + PTV) and truncal vagotomy and pyloroplasty 
(TV +P) 


Operating time (min) 





Grade of AGM+ PTV TV+P 
operator (n= 178) (n= 200) 
Registrar or’ 80 90 

senior registrar (60-105) (45-110) 
Consultant 52 70 

(40-80) (40-80) 
Values are medians with ranges in parentheses 
887 
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Table 3 Immediate postoperative complications after AGM+PTV 


Complication No. of patients 
Atelectasis 120 (50) 
Wound infection 10 (4) 
Wound dehiscence ` 1 (04) 
Urinary retention 27 (11) 
DVT 2 (%8) 
Pulmonary embolus 2 (0-8) 
Prolonged ileus (> 4 days) 2 (0:8) 
Intestinal obstruction 1 (0-4) 
Leaks 0 
Dysphagia 1 (0-4) 
No complications 82 (34) 


Figures ın parentheses are percentages 


Discussion 

In this series of 24) patients the operative mortality rate was 
0-4 percent, and as the one death was due to an acute 
myocardial infarction it is unlikely to have been related to the 
particular type of ulcer operation performed. The recorded 
operating times show that AGM + PTV is an acceptably quick 
procedure. Postoperatively, one-third of patients had no 
complications, and the commonest complication was atelectasis 
(Table 3). No patient required re-operative surgery for 
complications during the immediate postoperative period. The 
specific complication of lesser curve necrosis described after 
highly selective vagotomy?° did not occur in our series. 

In the prospective study (Group A), the recurrent ulcer rate 
of 14 per cent at 5 years compares favourably with the reported 
ulcer recurrence rates after highly selective vagotomy!?:??. 
Although most recurrences occurred within the first 2 years ıt is 
known that there is a gradual rise in the cumulative ulcer 
recurrence rate after HSV for at least 10-15 years”, and the 
same may apply to AGM+PTV. Over half of our patients 
(53 per cent) were asymptomatic at 5 years and 81 per cent were 
in the Visick I or IJ categories and were satisfied with the results 
of their surgery. Eight patients were placed in the Visick grade 
IV on the basis of proven recurrent ulceration. However, when 
they were assessed at 5 years, one was asymptomatic and a 
further five had minimal symptoms and would have been placed 
in the Visick I category had they not by convention been 
retained in category IV. 5 

At five years, 27 patients had symptoms (Table 1), the 
commonest being heartburn 1n 17 cases, distension in 12, and 
flatulence in 11. However, these symptoms were often 
volunteered only on direct questioning, and they accounted for 
most of the patients in the Visick II category. It was also noted 
that many of the symptoms had been present pre-operatively. 
For example, 15 of the 17 patients with heartburn had 
experienced this prior to surgery. 

The problems of dumping and diarrhoea that form a major 
part of the morbidity after truncal vagotomy do not appear to be 
a problem after AGM + PTV. However, dumping after AGM + 
PTV has recently been described'*. In our series, one patient 
described the features of dumping but these were controlled by 
dietary modification. Similarly, two patients complained of 
diarrhoea. They both described frequent loose stools up to six 
times a day, but not the explosive ‘post-vagotomy diarrhoea’ 
that is often described'*. 


In Group B the known ulcer recurrence rate is 3 per cent. 
However, it is possible that some patients have moved away or 
were referred elsewhere when they developed symptoms of 
recurrence. Also the later patients in this group are within only 2 
years of surgery and one would expect the cumulative ulcer 
recurrence rate to rise. These factors notwithstanding, the low 
recurrent ulcer rate in this group may well reflect a learning 
curve in mastery of the operation. Eight patients in Group B 
underwent cholecystectomy at the same time as AGM + PTV 
and a further four have undergone AGM + PTV with Nissen 
fundoplication. These additional procedures did not appear to 
affect the postoperative course or the long-term complications. 

In summary we conclude that the operation of AGM + PTV 
is safe, not technically complex and acceptably rapid. The 
incidence of post-surgery symptoms is low and there ıs an 
acceptable ulcer recurrence rate at 5 years. 


Acknowledgements 


We wish to thank Mr D A D. Macleod for allowing us to include his 
patients in our study and Mrs Elizabeth Lumsden for her help with the 
word processor, ` 


References 


1. Taylor TV. Parietal cell vagotomy: longterm follow-up studies 
Br J Surg 1987; 74, 971-2. 

2. Hoffman J, Olesen A, Jensen HE. Prospective 14 to 18 year follow 
up study after parietal cell vagotomy Br J Surg 1987; 74. 1056-9 

3. Taylor TV, Gunn AA, Macleod DAD, Maclennan I. Anterior 
lesser curve seromyotomy and posterior truncal vagotomy in the 
treatment of chronic duodenal ulcer, Lancet 1982; fi: 346-8 

4. Taylor TV. A Colour Atlas of Seromyotomy for Chronic Duodenal 
Ulcer, Wolfe single surgical procedures. London, 1984. 

5. Taylor TV, Gunn AA, Macleod DAD et al Mortality and 
morbidity after anterior lesser curve seromyotomy with posterior 
truncal vagotomy for duodenal ulcer. Br J Surg 1985; 72: 950-1. 

6. Oostvogel HJM, Van Vroonhoven TJMV. Anterior lesser curve 
seromyotomy with posterior truncal yagotomy versus proximal 
gastric vagotomy. Br J Surg 1988; 75: 121-4. 

7. Moss JG, Gunn AA, Macleod DAD Anterior lesser curve 
seromyotomy and posterior truncal vagotomy for chronic 
duodenal ulcer. J R Coll Surg Edinb 1985; 30: 239-40. 

8. Goligher JC, Pulvertaft CN, Irvin TT et al. Five to eight year 
results of truncal vagotomy and pyloroplasty for duodenal ulcer 
Br Med J 1972; i 7-13 

9, Taylor TV Experience with the Lunderqvist Owman dilator ın 
the upper gastro-intestinal tract. Br J Surg 1983; 70. 445. 

10. Johnston D Modern surgical attitudes to peptic ulceration. In: 
Hadfield J, Hobsley M, eds. Current Surgical Practice Vol. 1. 
London: Arnold, 1976: 89. 

li Golgher JC, Hill G, Kenny T, Nutter E. Proximal gastric 
vagotomy without draunage for duodenal ulcer: results after 5-8 
years. Br J Surg 1978; 65. 145-51. 

12. Stael von Holstein C, Graffner H, Oscarson J. One hundred 
patients ten years after parietal cell vagotomy Br J Surg 1987; 14: 
101-3 

13. Barclay GR, Finlayson NDC, Taylor TV. Dumping syndrome 

` following anterior lesser curve seromyotomy with posterior 
truncal vagotomy. Br J Surg 1987; 74: 285. 

14. Cuschieri A. Surgical management of severe intractable 

postvagotomy diarrhoea. Br J Surg 1986; 73: 981-4. 


Paper accepted 11 May 1988 


Br. J. Surg., Vol. 75, No. 9, September 1988 


Br. J. Surg. 1988, Vol. 75, September, 
869-872 


D. J. Byrne, B. M. Brock, 
A. G. Morgan and 
W. A. F. McAdam 


Airedale General Hospital, 
Keighley, West Yorkshire, UK 


Correspondence to: 
Mr W. A, F. McAdam, Airedale 
General Hosprtal, Steeton, Keighley, 


Highly selective vagotomy: 
a 14-year experience 


Since August 1971, 244 highly selective vagotomies were performed for 
pyloric and duodenal ulceration by one surgeon (W.A.F.M.). There was 
one postoperative death. Twenty (8 percent) patients were lost to 
follow-up. The remaining 223 patients were followed up for 1 to 14 
years (mean 4-2 years). On the modified Visick grading system 83-4 
percent were Visick I or II and 16°6 percent were Visick III or IV. 
The failures were mainly recurrences. The recurrence rate was 11-2 
percent. Certain factors were examined to try to elucidate those 
influencing recurrence rate but no significant prognostic indicator was 
found. Acid studies were analysed and no significant relationship 
between these and the development of a recurrence could be found. The 
second 100 vagotomies were better than the first as judged by the results 
of studies of insulin-stimulated acid. Finally, we question whether all 
recurrences should automatically be regarded as treatment failures and 
the patients classified as Visick IV. 


West Yorkshire BD20 6TD, UK 


Many authors regard highly selective vagotomy (HSV) as the 
operation of choice for the elective treatment of duodenal 
ulceration’~’. Since the first reports of HSV®° there have been 
many emphasizing its safety and low incidence of associated 
side-effects. However, the recurrent ulcer rate has been worry- 
ing; in some series it has been greater than 25 percent!®!!; 
conversely, Romeo et al.!? reported a recurrence rate of 
1 percent. The present study was undertaken to review the 
results of 244 HSVs performed by one surgeon at a district 
general hospital. We looked for any factors that might predict 
which patients would get recurrent ulcers and then studied the 
management of the recurrences in an attempt to assess the 
trouble caused to the patient by the recurrence. 


Patients and methods 


From August 1971 to September 1985, 244 HSVs were performed for 
patients with prepyloric (3), pyloric channel (1) and duodenal (240) 
ulceration, Of these patients, 188 were men and 56 were women. Their 
ages ranged from 18 to 78 years with a mean of 42 years. The main 
symptom for which surgery was performed was pain (240 patients). 
Other indications were recurrent bleeding from the ulcer (8 patients), 
and previous perforation (2). The average duration of symptoms was 
12.8 years (range 1-50 years). 

Some points ın our operative technique differ from the standard’. 
Instead of a second assistant a ‘mechanical assistant’ ts used to retract 
the lver!*, The vessels and nerves are tied using a continuous-feed 
ligature carrier based on models described previously'*~'®; this 
shortens the operating tıme The lesser curve is always covered by 
approximating the anterior and posterior peritonealized surfaces of the 
stomach over the bare area produced by the operation, to eliminate 
the rsk of lesser curve necrosis, Finally, the whole operation 1s 
performed from the anterior aspect of the stomach, there bemg no need 
to turn the stomach over to deal with the posterior leaf of the lesser 
omentum 

Basal acid output (BAO) and peak acid output with pentagastrin 
stimulation (PAOpg, 0 6 ug pentagastrin/kg) were measured in patients 
pre-operatively and BAO and PAOpg as well as insulin-strmulated 
acid studies were performed on patients 2 weeks postoperatively 
and ın the first half of the series at 1 year postoperatively as well. In 
performing the insulin test a nasogastric tube was passed after an 
overnight fast. Basal acid output was recorded in four consecutive 
15-minute samples Eight consecutive 15-minute samples were collected 
after giving 0-2 units/kg soluble insulin In this procedure the first two 
collections after the insulin dose are ignored and collections 3, 4, 5, 6, 
7 and 8 are examuned. If collections 3 or 4 are positive then the result 
3s regarded as an early positive; if 5, 6, 7 or 8 is positive then it 18 
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regarded as late positive. A positive response is one ın which there 1s 
an increase in titrable acid concentration of at least 20 mmol/l after 
insulin (collections 3-8) compared with the average of the two highest 
15-minute basal collections These results were compared statistically 
using Wilcoxon's two-sample test and the x? test. 

Follow-up took place at a special gastric clinic using a standard 
questionnaire completed by two of the authors (W A F M., A G.M.) 
Each patient was seen 3 months, 6 months and 1 year postoperatively 
and yearly thereafter Recurrent symptoms were investigated by upper 
gastrointestinal endoscopy. Asymptomatic patients were not subjected 
to endoscopy, 


Results 


There was one postoperative death (acute gastric dilatation). 
Immediate postoperative complications occurred in 49 (20 
per cent) patients and are detailed ın Table 1. The follow-up 
ranged from 1 to 14 years (mean 4-2 years). Of the 244 patients, 
one died (myocardial infarction), 20 (8-2 per cent) were lost to 
follow-up within a year of their surgery (mostly because they 
moved away from the area) and of the remaining 223, 147 
(65-9 per cent) were classified on the modified Visick grading 
system!” as Visick J, 39 (17-5 percent) were Visick II, 9 
(4-0 per cent) were Visick III and 28 (12-6 percent) were Visick 
IV. The reasons for the poor results (1.e. Visick II and IV) are 


Table 1 Immediate postoperatwe complications in 49 patients after 

highly selective vagotomy 

Complication No of patients 

Chest infection* 26 

Wound infection 

Wound haematoma 

Deep vein thrombosist 

Burst abdomen 

Vomiting 

Omental vessel bleedt 

Left ventricular failure 

Sub-phrenic abscess} 

Bleed from large gastric ulcer on lesser curve 
(partial thickness lesser curve necrosis) 1 


meee Now 


* Clinical impression supported by chest X-ray and sputum cultures, 
fone clinically diagnosed; the other confirmed by venography; 
} required reoperation 
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Table 2 Factors causing poor outcome after highly selective vagotomy 


Visick 
grading Reasons for grading No. of patients 
tii Pain with negative endoscopy 4 
Diarrhoea 2 
Fullness 1 
Vomiting 1 
Persistent dysphagia (>1 year) 1 
IV Recurrence 25 
Nausea/vomiting 1 
Gastric stasis (requiring gastroenterostomy) 1 
Fullness 1 
60 
55 
50 
45 
E 40 
i 35 
= 30 
o 
5 25 
£ 20 
2 15 
10 
5 
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Figure 1 Distribution of operations (] and recurrent ulcers Y with time 


shown in Table 2. There were only two cases of dumping but 
both were so mild that the patients were classified as Visick II. 
Two other patients had prolonged mild postoperative diar- 
rhoea. These patients were easily controlled with medication 
and were classified as Visick III. 

We had 25 patients with endoscopy-diagnosed recurrence. 
There were 20 men and the patients’ ages ranged from 22 to 
66 years (mean 43 years). The recurrences occurred up to 10 
years after operation and the distribution of the recurrences in 
time is shown in Figure 1. 

Pre-operatiyely, BAO and PAOpg were measured in 219 
patients. Postoperative BAO and PAOpg studies were per- 
formed 2 weeks after operation in 215 patients and 1 year after 
operation in 111 patients. Studies of insulin-stimulated acid 
were performed 2 weeks postoperatively in 197 patients and 1 
year postoperatively in 100 patients. The results of the acid 
studies can be seen in Table 3. The 2-week and 1-year 
postoperative insulin tests were compared in 88 patients: in 38 
(43-2 percent) there was a drop in grade as defined by Hol- 
lander!® and Ross and Kay’? (i.e. change from negative to late 
or early positive (28 patients) or late positive to early positive 
(10 patients)); this ıs in close agreement with a previous 
report?°. The studies of acid in duodenal ulcer patients with 
and without recurrences were compared (Table 4) and this 
showed no statistical difference between the two groups. 

Management of the 25 patients with recurrent ulceration is 
shown in Table 5. 


Discussion 

First, it is important to note that acid secretory status varies 
with age, weight, sex and blood group. To include all these 
parameters in a calculation of a ‘standard acid secretion’ is not 
possible in everyday clinical work and we, therefore, have not 


870 


used them. We found that patients with recurrent ulcers had 
slightly higher pre-operative BAO and PAOpg, 2-week post- 
operative BAO and 1-year postoperative BAO and PAOpg, 
and a slightly lower negative msulin test response rate (Table 4). 
It is interesting to note that 50 per cent of the patients with 
recurrent ulcers had a negative insulin response 2 weeks after 
operation and more than 10 percent of non-recurrent patients 
had early positive insulin tests. Of those patients who had no 
recurrence and who had an insulin test performed at 2 weeks 
and 1 year postoperatively, 43 per cent showed a deterioration 
of their insulin test results with time; recurrent patients had a 
similar incidence of deterioration (42 percent). This has been 


Table 3 Results of acid studies and insulin tests 








Studies n BAO (mmol/h)* PAOpg (mmol/h)* 
Acid output 

Pre-operative 219 54 (0 2-30 6) 54-0 (7:5-97 2) 

2 weeks post-op. 215 05 (0-145) 25-3 (6-0-55 2) 

1 year post-op. 111 17 (0-13-5) 26-9 (48-65-1) 





n Negativet Late positrvet Early positivet 








Insulin tests . 
2 weeks post-op 197 134 (68) 42 (21 3) 21 (107) 
1 year post-op. 100 53 (53) 26 (26) 21 (21) 


BAO, basal acid output. PAOpg, peak actd output with pentagastrin 
stimulation; *median (range in parentheses), t number of patients 
(percentage in parentheses) 


Table 4 Comparison of acid studies recurrence/non-recurrence 




















BAO PAOpg 
Studies Ulcer recurrence n (mmol/h)* (mmol/h)* 
Acid Pre-operative 
output Non-recurrent 197 7:5 (04-306) 51-4 (7:5~73-4) 
Recurrent 22 87 (02-23-1) 570 (19-8-97-2) 
2 weeks post-op. 
Non-recurrent 193 09 (0-122) 246 (8-2-38-1) 
Recurrent 22 1-4 (0-14 5) 24-0 (6:0-55-2) 
1 year post-op. 
Non-recurrent 96 14 (0-10-5) 21:3 (48-65 1) 
Recurrent 15 2-1 (008-13°5) 264 (7-8-54-6) 
Late Early 
Negatrvet positivet positivet 
Insulin 2 weeks post-op 
tests Non-recurrent 177 121 (684) 36 (203) 20 (113) 
Recurrent 20 10 (50) 5 (25) 5 (25) 





* Median (range in parentheses); t number of patients (percentage in 
parentheses) 


Table 5 Management of recurrent ulceration 








Surgery Medical: Medical: 
(partial Short-term long-term 
Treatment gastrectomy) (<6 months) (>6 months) 
No. of 
patients 3 12 10 
Follow-up 
(years) 1,2 and 6 1-11 (mean 4) 1-6 (mean 3) 
Comments No further No further Maintenance medi- 
recurrence recurrence cal treatment ~ 
required by all 
patents in order 
to remain 
symptom-free 
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observed previously’:?!:??. These acid test comparisons be- 
tween patients with recurrent and non-recurrent ulcers show 
no statistical difference at the 5 per cent level in this series. Other 
calculations, based on acid studies and quoted in the literature 
as being of value in predicting recurrent ulcer formation, were 
not helpful in this group of patients??-?+. 

Although the insulin test does not help in the prediction of 
ulcer recurrence in an individual we feel that it is important to 
use it as a form of ‘vagotomy quality control’. Without it we 
believe no HSV should be done. Markey et al.?* state that the 
main use of acid studies is for quality control, although they 
go on to say that the Burge test ê is probably a better form of 
quality control, because remedial measures can be taken at the 
tıme if a positive result is found. However, the insulin test does 
provide the surgeon with a feedback on his vagotomy technique. 
In this context we were surprised to find that this one surgeon’s 
insulin test results for the second hundred operations were 
better than those of the first hundred. This casts doubt ‘on the 
idea that the learning curve flattens out after, say, 20 operations 
and it should be possible for others to confirm or refute this 
finding. ; j 

All patients with recurrence were initially managed by 


medication. Those with no response were then treated surgic- . 


ally. In those patients who responded to medication a period 
without any treatment was tried after an interval of 6 weeks to 
6 months. If the symptoms recurred on stopping treatment then 
the medical regimen was reinstituted. It has been shown 
previously that the recurrence rate for prepyloric ulcers is 
greater than that for duodenal ulcers*:?” but the numbers in 
this series were too small for comparison. There was no age 
difference between those patients with and without recurrences. 
This has been observed previously?*-*°. The duration of 
symptoms was on average 2 years longer for patients without 
recurrence than for those with recurrence and the recurrence 
rate was slightly higher for men than for women. Patients with 
recurrence smoked more cigarettes than those without but this 
was not statistically significant. Blood groups were broadly 
similar in the recurrent and non-recurrent .groups although 
there were more A Rh-ve patients in the recurrent ulcer group 
(14-3 percent versus 3-9 percent, difference not significant). 
However, none of this information is useful in predicting a 
recurrence in a particular patient. 

The recurrence rate certainly did not appear to decrease 

_ with time (Figure 1). Other authors®’ who have reported a 
10-year follow-up have made the same observation. At the time 
of writing there have been no. recurrences after 10 years, but 
we agree with Hollinshead et al.* that follow-up for a long 
period (perhaps 20 years) is necessary to assess the true status 
of this or any other operation for peptic ulcer disease. 

Only three of our patients with recurrence required further 
surgery. Most of the others were easily managed medically. 
This ease of management of the majority of the recurrences 
after HSV has been noted before?® and calls into question the 
routine classification of all recurrences as Visick grade IV, as 
has been done previously*?!. It also challenges Jordan’s>? 
statement that all HSV recurrences should be treated by gastric 
resection. Of 25 patients with recurrence, 12 were asymptomatic 
and on no medication within 6 months of the recurrence being 
diagnosed and these patients had no further trouble during the 
subsequent follow-up period of 1-11 years (mean 4 years). It 
is also interesting to note that four of the above twelve patients 
(who were resistant to medical treatment of their ulcer before 
HSV) responded to a single course of H, blockers postopera- 
tively. HSV certainly modifies disease and even in those patients 
with recurrence, the attacks were less frequent and less severe 
than previously. Moreover, despite the recurrence of the ulcer 
all these patients were satisfied with the results of surgery. 

In conclusion, the authors still feel that HSV is the best 
operation for the elective surgical treatment of duodenal 
ulceration. Even if it does prove to have a higher recurrence 
rate than other operations for duodenal ulceration, it has a 
significantly lower incidence of the undesirable side-effects seen 


pe 
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after more radical gastric surgical procedures. We agree with 
other authors?®?*4 who state that, because HSV modifies the 
disease process, treatment of recurrence is easier than treating 
complications of more radical operations, such as dumping. 
Finally, we would stress that the true recurrence rate can only 
be assessed at least 10 years postoperatively. 
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Hyperparathyroidism after neck 
irradiation 


A retrospective review of 1550 cases of hyperparathyroidism (HPT) 
treated surgically over a 30-year period reveals a past history of 


_ exposure to neck irradiation in 10 cases (0-7 per cent). The indication for 


radiotherapy was benign disease in nine and papillary thyroid carcinoma 
in one case. The mean interval between radiation exposure and the 
detection of HPT was 32 years (range 3—63 years). Patients treated with 
radioactive iodine alone developed HPT after a mean of 5 years while the 
interval for those treated with external beam therapy alone was a mean 
of 44 years. The parathyroid histology was adenoma in six cases, 
carcinoma in three cases and nodular hyperplasia in one case. All patients 
had coincident benign thyroid disease apart from one that had previously 
had papillary carcinoma and another with follicular carcinoma. Neck 
irradiation has been shown to confer an increased risk of HPT due to 
parathyroid adenoma and carcinoma. Radiotherapy for benign disease 
has generally been abandoned and these cases demonstrate a further 


contra-indication for the use of neck irradiation. 
Keywords: Hyperparathyro:dism, neck irradiation, radioactive 1odme therapy, parathyroid 


Mr T. J. Christmas carcinoma 
Neoplasia following external irradiation was first described in 
workers with luminous paint 'who developed osteogenic 
sarcomata’. A large number of patients underwent head and 
neck external beam irradiation between 1900 and 1950 for 
benign conditions such as acne, tonsillitis, tuberculosis, 
hirsutism; thymus enlargement and skin lesions”, This practice 
was commoner in the USA and continental Europe. An increase 
in the incidence of neoplastic diseases of thyroid, salivary 
glands, skin and parathyroids has been described in these 
patients**. Similarly, the exposure of experimental animals to 
irradiation may lead to neoplastic disease. In rats, parathyroid 
hyperplasia, adenomas and carcinomas have been found after 
administration of radiation in the form of external beam or 
radioactive iodine treatment”®, 


Patients and methods 


The records of 1550 consecutive patients with HPT treated surgically at 
The Middlesex and University College Hospitals from 1959 onward 
were reviewed retrospectively for a past history of neck Irradiation, 
radioiodine therapy or coexistent thyroid disease. A total of 10 patients 

\ (0-7 per cent) were found with a definite history of therapeutic 
irradiation. Of these, five had undergone external beam radiotherapy 
alone, two had received both external beam radiotherapy and 
radioactive iodine treatment, two had received radioactive lodine 
treatment alone and one had local radium wire implants. Of these 
patients, nine were female and one was male. 


Results 


The mean agë at which the seven patients had been treated with ` 


extérnal beam therapy was 18 years (range 1-37 years) and the 
indications for 1ts use were tuberculous cervical lymphadenitis 
in two, hyperthyroidism in two, goitre in one, papillary 
carcinoma of the thyroid in one and a benign skin lesion in one 
case (Table 1), The dose of radiation used was not known in all 
cases btit the range was 300/800 rad. Radioactive iodine was 
given to four patients at a mean age.of 48 years (range 25-62 
years) atid the ifidicdtions for its use were hyperthyroidism in 
three cases and papillaty carcinoma of the thyroid in one case. 
Radium Wire implants wete inserted into the néck of one patient 
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at the age of 18 years as treatment for tuberculous cervical 
lymphadenitis. 

The total mean period between radiation exposure and the 
development of HPT was 32 years (range 3—63 years). However, 
the interval between external beam therapy alone and HPT was 
a mean of 44 years (range 25—63 years), whereas HPT followed 
radioactive iodine therapy in a mean of 5 years (range 3-9 
years). 

The patient who had been treated with radium wire implants 
developed HPT 48 years later. 

All patients were hypercalcaemic at presentation and those 
that had parathyroid hormone assay had levels above 
160 pg/ml. Neck exploration was performed in all cases and 
apart from the patient who had previously undergone total 
thyroidectomy for papillary carcinoma, all had macroscopically 
abnormal thyroid glands. 

Histological examination of the parathyroids showed a 
single adenoma in six cases, carcinoma in three cases and 
nodular hyperplasia in one case. Thyroid histology revealed 
multinodular goitre in four cases, fibrosis and lymphocytic 
infiltrate ın one, a cyst in one and follicular carcinoma in one 
case (patient with parathyroid carcinoma). The patients with 
parathyroid carcinoma had previously undergone external 
beam radiotherapy, 25, 49 and 53 years earlier. Multiple 
tumours occurred within the irradiated area in three cases. In 
one individual, six basal cell carcinomas and two squamous cell 
carcinomas developed in the irradiated cervical skin, a breast 
carcinoma appedred in the irradiated upper inner quadrant of 
the bréast and a parathyroid adenoma formed in a lower gland. 
These tumours did not begin to appear until 42 years after 
irradiation. One patient developed follicular carcinoma of the . 
thytoid and carcinoma of the parathyroid synchtonously 25 
years after external beam therapy for cervical tuberculosis. He 


‘ultimately died of metastatic parathyroid catcinoma. A third 


patient underwent thyroid lobectomy for an adenoma 16 years 
after external beam therapy and formed a parathyroid adenoma 
another 16 yéats later. 


Discussion 

The first reported éffect of irradiation òn parathyroid glands 
was hypoparathyroidism after radioactive 1odine therapy in 
thyrotoxic patients, and this was thought to be due to direct 
tadiation tissue destruction®*!°, Iù 1975 Rosen et al. reported 
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Hyperparathyroidism after neck irradiation: T. J. Christmas et al. 


Table 1 Details of 10 patients developing hyperparathyroidism after neck irradiation 


Age at 

diagnosis of 

hyperparathyro:dism Form of Time interval 

(years) radiotherapy (years) 

65 ra 3 

61 LERS 4 

64 EBRT 63 

37 1317 + EBRT ? 

34 EBRT 32 

4 13174 EBRT 9 

66 Radium wire 48 
implants 

62 EBRT 25 

67 EBRT 49 

719 ' EBRT 53 


Parathyroid Thyroid 
histology histology Other tumours 
Adenoma Cyst 
+ fibrosis 
Adenoma Fibrosis 
Adenoma Fibrosis BCC x6, SCC x2, 
+lymphocytes Carcinoma of breast 
Adenoma Fibrosis 
Adenoma Colloid goitre Thyroid adenoma 
Adenoma Previous 
papillary carcinoma 
Nodular Colloid goitre 
hyperplasia 
Caremoma Follicular 
carcinoma 
Carcmoma Colloid goitre 
Carcmoma Colloid goitre 


EBRT, external beam radiotherapy; ‘°4J, radioactive 1odine therapy; BCC, basal cell carcinoma; SCC, squamous cell carcinoma 


the first case of HPT following neck irradiation in man'!. In 
1977 Triggs and Williams showed that the administration of low 
doses of radioactive iodine to newborn rats induced the 
formation of parathyroid adenomas in 61 per cent at 15 months 
and there was associated hypercalcaemia in some cases*. The 
patients in our series were similarly found to develop HPT 
relatively soon after radioactive 1odine therapy (mean 5 years). 
However, it should be noted that in ‘most cases rat parathyroid 
glands lie within the substance of the thyroid and one would 
therefore expect them to be exposed to a higher level of radiation 
than human parathyroids during radioactive iodine therapy. 

Tisell et al. followed up 100 patients treated with X-rays for 
tuberculous adenitis of the neck between 1930 and 1946: in 
1977, 11 of these patients were found to have HPT, attributable 
to adenomas in 7 and hyperplasia in 417. All 11 patients had 
coexistent thyroid disease and 2 had papillary carcinoma. 
Interestingly, 36 per cent of these patients did not realize, or had 
forgotten, that they had received X-ray treatment. This factor 
and the less liberal use of X-ray therapy for benign conditions in 
this country may account for the less frequent history of 
irradiation in our series of HPT patients. A series of 400 HPT 
patients from Detroit, USA, where 3 per cent of age-matched 
controls had a previous history of neck irradiation, showed a 
17 per cent prevalence of previous neck irradiation and a mean 
latency of 36 years?. 

The occurrence of parathyroid carcinoma after neck 
irradiation has been described in only two previous cases!?!?, Out 
of a series of 678 cases of surgically treated HPT 20 (2-9 per cent) 
had parathyroid carcinoma!*. The three cases of carcinoma 
(30 per cent) in our series demonstrate a statistically significant 
increase (P <0-01) in the incidence of parathyroid carcinoma in 
patients with HPT who have previously received neck 
irradiation. The reason why this association has been noticed on 
only two previous occasions may be because of the long latency 
period (mean 43 years) and the sometimes difficult histological 
diagnosis. 

These late sequelae represent yet another contra-indication 
for the use of radiotherapy ın the treatment of benign conditions 
of the head and neck. Although this practice has now largely 
been abandoned, further cases of neoplastic parathyroid disease 
should be anticipated over the next 20 years. A more 
conservative approach should perhaps also be adopted to the 


874 


use of radioactive iodine in thyrotoxic patients in the light of the 
above findings. 2 
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Resting energy expenditure in the 
critically ill; estimations versus 
measurement 


A prospective trial was conducted in 20 surgical intensive care unit 
patients receiving mechanical ventilation to compare estimates of resting 
energy expenditure (REE) with the measured values. The 12 women and 8 
men (mean age 61:74:28 (s.e.m.) years) underwent a full nutritional 
assessment before measurement of their REE by indirect calorimetry 
using the MGM II metabolic cart (Utah Medical). Their REE was 
estimated by the Harris—Benedict formula (mean 1324+53 (s.e.m.) 
kcal/day) as well as an empirical formula (where empirical 
formula = 22 x body weight in kg) (1370 +68 (s.e.m.) kcal/day). Results 
by either estimate were not statistically different from the measured 
resting energy expenditure (MREE) (1382+ 130 (s.e.m.) kcal/day), by 
one-way analysis of variance. No multiplication factors were needed to 
relate the Harris—Benedict formula to MREE in this critically ill 
population and the estimate by the empirical formula was as good and 
simpler to perform. Although values by the Harris—Benedict formula and 
empirical formula correlated significantly with MREE (P<0-05) the 
correlation coefficients were low: 0-48 and 0-45 respectively. Thus, mean 
estimates were excellent for the group but less predictive for the 
individual. Multiple linear regressions did reveal that body composition 
and metabolic stress were of greater predictive value, since an equation 
relating weight (P<0-003), sex (P<0-003), white blood cell count 
(P <0-003) and 24-h urinary creatinine excretion (P <0-05) could predict 
76 per cent of the variation (r=0-87) in the MREE with an overall 
significance of P=0-0002. Given the importance of matching energy 
intake to needs in many critically ill patients who are mechanically 
ventilated, accurate measurement of the REE is recommended now that 
instrumentation is equal to the task. 

Keywords: Resting energy expenditure, indirect calorimetry 


count and the number of banded forms Patients were then connected to 


The consequences of overfeeding, which leads to hepatic 
lypogenesis and an increase ın oxygen consumption and carbon 
dioxide production, as well as other detrimental consequences, 
has been well documented. This is of particular relevance to the 
ventilated patient who, if overfed, may present weaning 
difficulties. 

The recognition of the importance of providing patients with 
the correct caloric mtake ıs well illustrated by the number 
of equations and formulae that have been developed to 
estimate the resting energy expenditure which should satisfy 
75-100 per cent of a hospitalized patient’s energy 
requirements*~*, 

Now that easily transportable indirect calorimeters are 
available and reliable measurements of resting energy 
expenditure (REE) can be made®, we decided to test the 
applicability of some commonly used formulae, in stressed, 
ventilated, surgical intensive care unit patients. 


Patients and methods 


Twenty surgical intensive care umit patients receiving mechanical 
ventilation by either the 7200 or MAI ventilator (Puritan Bennett, 
California, USA) were studied prospectively. Feeding, which was 
often lımıted by fluid restriction (for a variety of causes, e.g renal failure, 
gross cardiac failure, hepatorenal syndrome), was continued The age, 
weight, height and body temperature were recorded along with their 
clinical history. A 24-h collection of urine was obtained from each 
patient and the quantity of urea mitrogen and creatinine therein was 
measured. Also measured from the patient’s serum were the albumin 
concentration and a complete blood count including the total white cell 
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the MGM II (Utah Medical, Utah, USA) indirect calorimeter and their 
oxygen consumption (Vo,) and carbon dioxide production (Vco,) were 
measured while patients were in a stable condition From these 
Measurements a computer integral to the calorimeter calculated the 
REE using the following equation (Bursztein et al.”): 


REE=5 083Vo, —0 138Vo9, — 0-128NM 


where REE is the resting energy expenditure in kcal/day, and NM is 
derived from the urine urea nitrogen ın g/min 

Commonly used estımatıons for REE were also calculated: the 
Harns~Benedict formula for males 


REE = 66 + (13-8 x W)+(5 x-H)— (6-8 x A) (1) 
and for females: 
REE = 665+ (9:6 x W)+(1 8x H)—(4-7 A) 


(where W is the actual weight ın kilograms, H ıs the height in 
centimetres, and A 1s the age in years), an empincal formula’ 


REE = 10 x body weight in pounds (2) 
or 
REE = 22 x body weight in kg 


and an equation relating resting energy expenditure to urinary 
creatinine: 
(0 488x) +964 (3) 


where x==mg urinary creatinine per 24 h. 
Statistical analysis was completed using means, standard error of 
mean, one-way analysis of variance, stepwise linear regression analysis, 
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Resting energy expenditure: D. C. Hunter et al. 


Table 1 Details of the 20 patients included in the study 











Patient Age Sex Height Weight 
no. Diagnosis (years) (M/F) (cm) kg) 
1 Perforated diverticulitis; ARDS; Ca ptostate 70 M 165 47 
2 Obstructive jaundice 81 M 150 61 
3 Liver transplant (cryptogenic cirrhosis) 56 M 180 93 
4 Left pneumonectomy for aspergilloma, pneumonia, bronchopleural fistula 48 M 173 48 
5 Pancreatic Ca, laparotomy, splenectomy 66 F 178 64 
6 Liver transplant 58 F 163 57 
7 Ocsophagogastrectomy; colonic interposition 61 F 163 63 
8 Repair abdominal aortic aneurysm, re-implantation renal arteries 64 F 158 61 
9° Pelvic exenteration, ovarian Ca 56 F 160 69 
10 Renal transplant, CMV pneumonitis 52 F 168 vt 
11 Crohn’s disease, subtotal colectomy 61 F 160 44 
12 Liver transplant 56 F 160 64 
13 Whipple’s operation for pancreatic Ca 80 F 188 80 
14 Coronary artery bypass graft, aortic valve replacement 63 M 170 80 
15 Coronary artery bypass graft 66 M 177 73 
16 Liver transplant 24 F 170 67 
17 , Diabetes, heart failure, peripheral vascular disease, thalassaemia, 72 F 155 45 
right above-knee amputation 
18 Coronary artery disease, peripheral vascular disease, ileofemoral and 70 F 142 42 
femoral-popliteal GORE-TEX® graft 
19 Chronic heart failure, bronchiectasis, coronary artery bypass graft, 77 F 160 42 
pneumonia 
20 Chronic active hepatitis, liver failure, renal failure, encephalopathy 57 F 160 70 


ARDS, adult respiratory distress syndrome; Ca, cancer; CMV, cytomegalovirus. GORE-TEX® is a registered trademark of W. L. Gore Associates Inc. 


Table 2 Basc data from the 20 patients under study 


Patient Temperature Albumin WBC Bands 











no. CC) (g/l) (1000/mm*) (% WBC) 
1 37-8 22 64 18 
2 378 21 12-9 3 
3 _ 378 14 23 45 
4 37-2 18 52:3 27 
5 37-8 19 15-4 31 
6 376 28 tid 32 
7 38:3 21 166 10 
8 38-2 34 114 14 
9 37-2 24 101 4 
10 37-2 2 16 4 
11 37-6 22 19-4 9 
12 372 18 15-2 3 
13 37:8 27 105 13 
14 370 25 118 28 
15 377 35 Wd 28 
16 38-2 23 6-6 19 
17 366 28 195: 18 
18 37-2 21 10-4 1 
19 374 25 79 19 
20 366 29 15-7 ò 
WBC, white blood cell 


and correlations, by-ABSTAT statistical package (Anderson Bell and 
Parker Co.) on an IBM XT personal computer Means will be quoted 
with the standard error òf the mean 


Results 


Twelve women and eight men completed the study. Their mean 
age, 61:728 years, is typical of many surgical intensive care 
units. Their average temperature of 37-5+0-1°C, ufinary urea 
nitrogen éxcretion 8-94+1:2¢/24h, albumin concentration 
2441/1, white cell count 13-4423 x10%/mm? and band 
forms 14-242-7 per ceht confirm a stressed, population. The 
reinainder of theif clinical data are shown in Tables 1, 2 and 3. 

The average daily energy expenditure calculated by the 
urinary creatinine formula was 1231+34 kcal/day, by the 
Harris—Benedict equation was 1324+53 kcal/day and by the 
empirical formula was 1370+ 68 kcal/day. These were found not 
to be different from the measured value 1382 +130 kcal/day by 
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Table 3 Energy expenditure as calculated by four formulae compared 
Jor each of the 20 patients 


Resting energy expenditure (kcal/day) 








Patient F 
no. HB EF i CR MGM 
1 1059 1034 1141 1051 
2 1098 1340 1296 2199 
3 1855 2044 1196 ' 2421 
4 1255 147 , 1081 ë 2695 
5 1287 1400 1238 794 
6 1235 1263 1047 1168 
7 1276 1380 - 1016 1592 
8 1232 1345 1319 1180 
9 1350 1515 1284 919 
10 1526 1565 1182 1317 
11 1091 976 1245 ` 820 
12 1368 1410 1186 976 
13 1558 1764 1455 2235 
14 1596 1773 1624 1441 | 
15 1527 1598 1458 1335 
16 1496 1473 1231 1531 
17 1035 992 1133 _ 807 
18 1033 . 1021 1107 941 
19 > 992 926 1071 740 
20 1606 1544 1318 1475 





HB, thé Harris~Benediét equation; EF, empincal formula; CR, 
creatinine formula; MGM, MGM II indirect calorimeter 


oné-way analysis of Variance. The correlation coefficients 
relating the MREE to the calculated values were as follows: 
créatinine formula, r= (+14; empirical formula, r=0-45; and 
the Harris—Benedict formula, r=0-48. Thus whereas the 
Harris—Benedict fotmula (P<0-05) and émpirical fofmula 
(P <0-05) correlate well with REE, the creatinine formula doeg 
not. i : 
Using múltiple lhear regressions, REE was found to be 
significantly rélated to sex (P < 0-003), weight (P < 0-003), white 
cell count (P< 0-003) and 24-h urinary creatinine (P < 0-05), and 
án équation relating these values predicts 76 per cent of the 
variability in the MREE. 
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REE = 620-2 + 27:3 x W + 28-8 x WBC — 603-2 x sex — 
0:66 x Cr (r= 0-87) 


where W is weight in kg, WBC ıs white cell count in 1000 
cells/mm?, male 1s 1 and female 1s 2, and Cr is urinary creatinine 
in g/24h 

Reducing the variables further, an equation relating just 
three could predict 68 per cent of the vanability in MREE 
(r=0-82). 


REE=613 + 19-7 x W — 525 6 x sex-+ 28-7 x WBC 


Further reducing the variables to two was still superior to the 
Harris~Benedict formula or empirical formula in our patient 
population. Using weight and white blood cell count, r was 0-72; 
and using sex and white blood cell count, r was 0-73. The best 
single variable was found to be sex with an r value of 0-65, and 
then weight with an r value of 0-45. Interestingly, weight is 
responsible for 80 percent of the vanability in the Harris- 
Benedict formula. 


Discussion 

A number of formulae have been proposed for the estimation of 
resting energy expenditure? >58 and in one way or another 
these relate energy expenditure to body cell mass. Harris and 
Benedict and others?-> have used weight, height, age and sex to 
determine REE, and these variables have been shown to 
correlate significantly with body cell mass (P<0-001)’. 
However, Roza and Shizgal, in their critique of the Harris— 
Benedict formula? showed that in fact body cell mass can be 
independent of both age and sex ın hospitalized patients, and 
that height, age and sex reflect only the usual relationship of 
weight to body cell mass. 3 

Shanbhogue et al. related urinary creatinine to REE?. They 
pointed out that body cell mass has been related to 24-h urinary 
creatinine excretion in several isotope dilution studies!®??, 
Furthermore, since creatinine excretion is almost entirely from 
muscle, and muscle is a relatrvely stable proportion of body cell 
mass, they proposed a constant relationship between REE and 
24-h creatinine excretion. An equation relating REE to 24-h 
creatinine excretion correlated significantly with the measured 
energy expenditure (P<0 001) in their study of non-stressed 
individuals who varied ın their nutritional status from 
malnourished to obese?. 

Others have suggested that both malnutrition? and 
stress?'3:14 play an important part in increasing the REE. 
Trauma and burns were shown to increase the REE 
significantly'* and it is suggested that this may be due to an 
increase in catabolic rate*. This has led to the commonly used 
formula? for energy replacement in stressed patients of 
1:75 xthe Harris-Benedict formula. However, some debate 
exists about the significance of stress in many common situations, 
as the response in REE has been shown to be variable!>. No 
differences were found in the REE in major surgery or sepsis in 
one study'*, but in the same study both trauma and burns 
significantly increased the energy requirements Several recent 
papers have shown that no multiplication factors are needed to 
relate the Harris~Benedict formula to the REE 1n stressed 
patients'*!” and that the Harris—Benedict formula itself may be 
an over-estimation in the healthy population’®. 

Our study confirms that the Harris~Benedict formula 
provides a good mean estimate of REE in the stressed 
population (P< 0-05) and that it does not need a multiplication 
factor even though it assumes the fasting state which it is 
generally not reasonable to produce in the critically ul 
However, it proved less predictive in the individual patient 
(r=0-48) Since werght is responsible for 80 percent of the 
vaniability in the Harris~Benedict formula, using weight alone 
ought to be nearly as predictive as the formula. We found this to 
be the case. 22 times the weight in kilograms (or 10 x weight in 
pounds) also gives a good mean estimate (P<0-05), but again 
this ıs not as predictive in the individual case (r=0-45). 
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The creatinine formula? was of limited predictive value in 
our patient population (r= 0 14). The poor predictive value of 
the urine creatinine alone may also be due to the lower muscle 
mass, in relation to total lean body mass, in our predominantly 
malnourished and elderly surgical intensive care unit patients. A 
major contributing factor must be the varying degree of stress in 
these patients which such a formula would not be expected to 
measure. This hypothesis 1s supported by the excellent r value 
(0:87) when a stress variable, white blood cell count, 1s included 
along with urine creatinine, sex and weight. The white blood cell 
count significantly correlated with REE (P<0-003) and it 
persisted in significance even when only two variables were 
utilized. The predictive value was reasonable in combination 
with either weight (r=0-72) or sex (r=0-73). Both these 
combinations were far superior to the Harris~Benedict formula. 

One interpretation for these findings 1s that the major 
components determining the resting energy expenditure of 
malnourished patients who are stressed 1s the amount of lean 
tissue and the degree of stress. Weight over-estimates lean tissue 
in stressed malnourished patients, such that the decrement in 
energy expenditure due to this 1s approximately equalled by the 
increase of energy expenditure resulting from stress. Thus, 
weight and the Harris—Benedict formula fortuitously predict the 
total energy expenditure, but only on a population basis. Where 
a better estimate of lean tissue is used, for example urinary 
creatinine excretion, the good correlation found in 
malnourished patients is not found when stress is also present, 
1.e. the creatinine equation. Only when creatinine is only one 
component of the equation, with sex and weight to further define 
lean tissue, and where white count reflects stress, could a good 
estimate of resting energy expenditure be derived 

In a randomized study in critically ill patients!®, which also 
included some young patients with multiple traumatic injuries, a 
similar amount of calories were needed as in our predominantly 
elderly and non-traumatized patients, when measuring their 
REE (21-25 kcal/kg), despite their being given 40 kcal/kg In 
our study 30 kcal/kg would have given sufficient calories for 
90 percent of the patients; however, in 20 percent of our 
patients this would give an excess of 1000 kcal and it would be 
double the needs of 15 per cent. Thus, we would advocate 
30 keal/kg only for non-ventilated patients and for patients in 
whom excessive intake is not of major concern, e.g. patients who 
would not be harmed by overfeeding by a moderate amount 
(that is, unstressed, malnounshed patients with otherwise good 
organ function such as anorexia nervosa patients) 

It can be seen from the above discussion that none of the 
conventional equations is sufficiently accurate for the 
individual Body cell mass and stress are of importance in 
relating REE to the patient’s needs, but the simple empirical 
formula is as good a population estimate of REE and 1s easter to 
perform than most conventional formulae. A prospective trial in 
a larger number of individuals would be necessary before one 
could promote the use of the empincal formula equation 
developed in this study. This study did not, of course, address 
the validity of the quoted literature in relation to overfeeding 
and weaning difficulties, as it has been the policy of this unit to 
feed according to the MREE. Interestingly, all four of the 
patients who would have received twice their caloric needs, if 
given 30 kcal/kg, proved to be patients with weaning difficulties. 
In addition, one patient who had had a liver transplant and was 
receiving immunosuppressant drugs had difficulty controlling 
diabetes mellitus and had problems with sepsis, both of 
which are aggravated by excessive calories. Therefore, since 
portable indirect calormeters are now easily available and are 
reliable, simple to use and accurate’, we would advocate their 
use, particularly in the measurement of REE in the ventilated 
patient receiving nutritional support who presents with a 
weaning difficulty, is severely malnourished (1.e > 20 per cent 
weight loss), where energy needs are most poorly estimated, 1s 
more prone to complications of overfeeding (e.g. diabetes, 
impaired lung or liver function), or has been receiving total 
parenteral nutrition for a prolonged period (> 2 weeks). 
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Four cases are described in which perforation of duodenal ulcers 
led to extravasation of duodenal contents to the retroperitoneal 
space, The diagnosis is difficult and is rarely made before 
operation. Even at operation it may be missed in which case the 
mortality is high. 


Case reports 


Case | 


A 79-year-old man presented with an 8-h history of central and nght 
iliac fossa pain and vomiting. He was dehydrated, shocked and had 
signs of peritonitis with maximal guarding in the right ihac fossa An 
initial diagnosis of perforated acute appendicitis was made At operation 
the most immediate and striking finding was a large collection of fluid 
lying extraperitoneally in the right lac fossa and extending up behind 
the caecum. When aspirated the fluid contained 200 ml of bile-stamed 
intestinal contents. In addition there was a small amount of turbid fluid 
lying within the peritoneal cavity. The appendix was normal 

Further exploration revealed an anteriorly situated ulcer of the 
second part of the duodenum from which there was a small perforation 
into the peritoneal cavity. It was also apparent that most of the 
extravasated duodenal contents had tracked back to the retroperitoneal 
space between the layers of the duodenal wall and thence to the 
retrocaccal space. Laparotomy was otherwise normal. 





The ulcer was oversewn and an omental patch applied. The 
peritoneum overlying the collection in the right iac fossa was incised 
and the retrocaecal space was drained via the abdominal cavity. Before 
closure the abdomen was irrigated with 100ml of 2:5 per cent 
noxythiolin solution Antibiotics were given postoperatively. Apart 
from a prolonged paralytic ileus and a respiratory infection, recovery 
was uneventful. 


Case 2 


A 43-year-old man presented with a 12-h history of central and lower 
right quadrant abdominal pain and vomiting. He had several years 
history of intermittent symptoms of a armular nature. On examination he 
was shocked, the abdomen was tense and distended and bowel sounds 
were absent. An initial diagnosis of perforated acute appendicitis was 
made. At operation an extensive collection of bile-stamed fluid was 
discovered extending retroperitoneally from the horizontal part of the 
duodenum through the right iliac fossa to the true pelvis, associated with 
a perforated ulcer of the posterior wall of the duodenum 12mm in 
diameter, situated 3 cm from the pylorus. A Billroth I partial 
gastrectomy was undertaken and the retroperitoneal space was drained 

Apart from a postoperative wound infection he made a good recovery. 


Case 3 


A 49-year-old alcoholic man presented with a 7-day history of abdommal 
pam radiating mto the testicles, nausea, vomiting and absolute 
constipation He had been anuric for 24h He was prostrated, shocked 
and septicaemic and had signs of generalized peritonitis. Abdominal X- 
ray revealed free intraperitoneal gas. At laparotomy free purulent fluid 
was present in the peritoneal cavity, particularly in the nght upper 
quadrant, but no obvious source of perforation was discovered in the 
stomach or duodenum A pelvic mass, presumed to be a carcinoma of 
the rectosigmoid colon, was discovered with an associated proximal 
perforation. Resection and primary anastomosis were carried out and 
the abdomen was closed with drainage. 

The patient died 6 days later of overwhelming sepsis. Autopsy 
revealed a posterior ulcer of the second part of the duodenum which 
communicated freely with a large retroperitoneal collection. This in turn 
communicated with a small perforation m the mesentery of the sigmoid 
colon. The rectosigmoid mass proved to be inflammatory in nature. 


Case 4 

A 59-year-old woman presented with a 2-day history of generalized 
abdominal pain and progressive paralytic ileus. At laparotomy an 
almost total transection of the second part of the duodenum was 
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discovered which communicated with a large retroperitoneal collection 
extending up to the hilum of the liver and downwards to the brim of the 
pelvis. A Rydygier-Zaorski resection was performed and the 
retroperitoneal space was drained. Her postoperative course was 
complicated by pneumonia which culminated ın death from 
cardiorespiratory failure. 


Discussion 

Retroperitoneal perforation is a rarely diagnosed complication 
of duodenal ulcer. Hashmonai et al.' in 1971 found only nine 
definite cases in the literature since 1865, to which they added 
four of their own?”*. Since then ten further cases have been 
reported including the present ones®®. 

The 13 cases quoted by Hashmonai et al. included 5 reports 
by Petren!® of cases that had occurred at a time when surgical 
and diagnostic techniques were less well developed. Of these 
five, all of whom died, only three were operated upon. Seventeen 
of the remaining cases cover the years since 1947 when better 
diagnostic techniques, antibiotics and improved surgical 
management were available. Despite this the mortality during 
this period has been 47 per cent and the morbidity in terms of 
reoperation and sequelae has been considerable. 


The diagnosis of retroperitoneal perforation may be difficult . 


even at operation, particularly if the leak has been relatively 
small and no obvious retrocaecal collection is present. In nine 
cases it was made at the initial operation, in two postoperatively 
and in five at autopsy. The commonest misdiagnosis was 
appendicular disease (eight) and other misdiagnoses included 
perinephric abscess, retrocolic abscess and chronic duodenal 
ulcer. 

In the nine cases in which the correct diagnosis was made at 
the initial operation, drainage of the collection was performed in 
all but one, in which the site of the abscess was not located. 
Closure of the perforation was attempted in only five cases 
including three of the present cases, and duodenal diversion by 
gastrojejunostomy in a further two (in one of these it was 
combined with an end duodenostomy as a second-stage 
procedure”). These authors considered that drainage of the 
collection alone was insufficient and that closure of the 
perforation and diversion of the duodenal flow should also be 
attempted. 

Case 1 illustrates that the ulcer does not have to be 
posteriorly sited for retroperitoneal extravasation to occur. A 
number of other authors have described extravasation of gas to 
the abdominal wall or mediastinum associated with anteriorly 
situated duodenal ulcer’!1*, A flap-valve mechanism was 
postulated by Vigyazo to explain this phenomenon, whereby 


i; gas or duodenal contents might be forced into the subserosal 
| layers of the duodenal wall and thence into the retroperitoneal 


space, possibly as a result of a sudden mse in intraluminal 
pressure during vomiting. It is of note that vomiting in the 
period before admission was a striking feature. 
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Case report 


Modern diagnostic techniques mcluding detailed radio- 
logical examination of the upper gastrointestinal tract and 
retroperitoneal region should make the diagnosis feasible 
providing that awareness of the possibility exists. Early 
exploration and drainage are imperative and it is suggested that 
a detailed examination of the duodenum, including 
mobilization and, if necessary, duodenotomy, be undertaken in 
all cases of unexplained retroperitoneal abscess or overt 
retrocaecal collection. 
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Grip strength: a measure of the 
proportion of protein loss in 
surgical patients 


Measurements of voluntary hand grip strength (GS) are a sensitive 
predictor of postoperative complications. The loss of body protein is 
thought to be important in the development of these postoperative 
complications, but the relationship between GS and body protein status 
has not been studied. We have measured GS (by hand dynamometry), total 
body protein (indirectly by mid-arm muscle circumference, and directly by 
in vivo neutron activation analysis) and the proportion of protein loss 
(protein index) in 80 patients with gastrointestinal disease and 87 normal 
volunteers. Using regression analysis, a matched study and clinical 
decision analysis, it has been demonstrated that GS is a sensitive 
measurement of the degree of protein loss. The results support more 
widespread use of GS measurements in the identification of patients at 
high risk of postoperative complications and in the monitoring of patient 
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Voluntary hand grip strength (GS) measurements have -been 
shown to be a more sensitive predictor of serious postoperative 
complications than traditional anthropometric and biochemical 
assessment of nutritional status in surgical patients'*. Protein 
depletion is an important factor in the development of 
postoperative complications*”’ especially when it is associated 
with an impairment of important physiological functions*’. 
Protein depletion also results in a reduction in skeletal muscle 
strength'°, Unfortunately, protein depletion is often diagnosed 
by measuring the muscle mass of the arm!!!, which in itself 
must correlate with arm strength irrespective of the degree of 
protein depletion. There gre no studies which examine the 
relationship between GS and a direct measurement of body 
protein status. 

In this study our hypothesis was that the sensitivity of GS as a 
predictor of postoperative complications resulted not only from 
the fact that it reflected the total amount of protein stores 
present in a given patient, but because it was also a measure of 
the proportion of protein that a patient had lost. We therefore 
measured gmp strength, total body protein and the proportion 
of protein loss in a series of patients and normal volunteers. 


Patients and methods 


Subjects 

Between April 1985 and July 1986, 80 surgical patients (median age 
59 years, range 18-85 years, 41 men, 39 women) with a range of major 
gastrointestinal disorders (31 per cent benign, 69 per cent malignant) 
had measurements of GS and body protein status on the day before 
starting intravenous nutrition - (n=12) or havmg a major 
gastrointestinal resection (n=68). A total of 87 normal volunteers 
(median age 36 years, range 19-82 years, 44 men, 43 women) had the 
same measurements of GS and body protein status. 


Measurement of grip strength 

Voluntary hand grip strength was measured in the dominant hand 
using a vigorimeter (Ortopedia, FRG) with a 50mm bulb. The 
seated patient was instructed to squeeze the bulb quickly and maximally 
to give a reading on the dial in kilopascals. Three readings were made 
at 15s intervals and the best of the three attempts recorded as the 
maxumum GS. The coefficient of variation for this method was 
5:45 per cent and the normal range for men was 100-180kPa and for 
women 55-100kPa!? 


response to nutritional intervention. 
Keywords: Grip strength, nutritional assessment, protein depletion 


Measurement of body protein stores 

The mid-arm muscle circumference, which is used as an indirect measure 
of body protein stores, was derived from the measurements of triceps 
skinfold thickness and mid-arm circumference’’. The direct 
measurements of total body protein (TBP) were made by prompt 
gamma in vwo neutron activation analysis’ *. 


Measurement of the proportion of body protein loss 

A protein index (PI = measured divided by predicted TBP) was used asa 
measure of the proportion of body protein loss'*. The predicted TBP 
was derived by multiple regression analysis based on the age, height and 
sex of local normal volunteers. Protem depletion was defined as a 
protein index of 077 or less, which represents at least two standard 
deviations from unity in a study of normal volunteers’*. 


Statistical methods 

Linear regression analysis (correlation coefficient) and one-way analysis 
of variance (F test) were used to evaluate the relationship between GS 
and measures of body protein status. A paired Student’s t test was used 
to test for significance in the matched study. Clinical decision analysis 
was carried out by standard methods'*, and the degree of significance 
was determined by the x? test (2 2). 


Results 


Regression analysis 

Table 1 shows the results of the regression analyses and analyses 
of variance for the measurements of grip strength and body 
protein status (MAMC, TBP and protein index) in the 80 
patients. It can be seen that a significant relationship exists for 
each analysis. Figure 1 shows the regression of GS versus protein 
index for the patients. 


Table 1 Regression analyses and analyses of variance for the 
measurements of grip strength and mid-arm muscle circumference, total 
body protein, and protem index in the 80 patients 





Correlation Coefficient 

coefficient of variation F test P 
GS versus MAMC 062 204 48-8 <00001 
GS versus TBP 0-77 165° 1147 <0-0001 
GS versus PI 056 216 351 <0-0001 





GS, grip strength; MAMC, mid-arm muscle circumference; TBP, total 
body protein; PI, protein index 
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Figure 1 Regression of grip strength and protein index (r=0-56, 
standard error = 20-4) in the 80 patients 


Table 2 The measures of the proportion of body protein loss (protein 
index) and grip strength for 32 normal volunteers and 32 surgical patients 
matched for sex, age, height and total body protein (measured by in vivo 
neutron activation analysts) 








Normal 

subjects Patients P 
Sex (M:F) 18:14 18:14 n.s. 
Age (years) 47 (19-81)* 52 (20-85) n8. 
Height (cm) 168-94 1-7+ 1707415 ns. 
MAMC (mm) 266-4 + 5-0 259-1 +62 n.s. 
Measured TBP (kg) 9-51+0:42° 9-51 £043 ns. 
Predicted TBP (kg) 1014041 108 +0 38 ns. 
Protein index 0944+010 0-88+0-17 <0-05 
Grip strength (kPa) 93-2468 741441 <0-025 


*Mean (range); tmeantsem., MAMC, mid-arm muscle 


circumference; TBP, total body protein 


Matched study 

In order to examine the relationship between GS and the 
proportion of body protein loss (protein index) more 
specifically, 32 patients and 32 normal volunteers were 
retrospectively matched for TBP’ (+500g), age (+5 years), 
height (+5cm), and sex (18 men, 14 women), and were then 
compared for the protein index and GS. Table 2 shows that 
although the normal volunteers and patients were not 
significantly different for age, height, sex and total body protein, 
they were significantly different for the protein index (P < 005) 
and grip strength (P<0-025). Also shown in Table 2 are the 
measurements of mid-arm muscle circumference and predicted 
TBP for the two groups, which are not significantly different. 


Decision analysis i 

In order to evaluate how well the measurement of GS is able to 
identify patients with a significant loss of body protein the data 
were subjected to clinical decision analysis**. The cùt-off values 
used for the measurements of GS were those published by 
Pettigrew and Hill’? and these selected approximately one- 
quarter of the total number of patients. Table 3 shows that the 
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majority of patients with protein depletion registered a low GS 
measurement (the sensitivity for men was 68-7 per cent and for 
women 51-6 per cent); the majority of patients without protein 
depletion registered a high GS measurement (the specificity for 
men was 88-4 per cent and for women was 90 1 per cent), and 
the majority of patients with a low GS measurement had protein 
depletion (the positive predictive value for men was 
57-8 per cent and for women 76:1 per cent). The false assurance 
rate, which represents those with protein depletion who 
registered a high GS measurement, was 7-5 per cent in men and 
24-5 per cent in women. 


Discussion 

This study confirms, by direct measurement, that there 1s a 
relationship between a patient’s grip strength and total body 
protein. Previously, this has only been suggested on the basis of 
indirect anthropometric measurement techniques. In addition, 
this study demonstrates a significant relationship between grip 
strength and the proportion of protein loss (protein index), 

Grip strength measurements are a ‘prototype’ for 
measurements of body function in clinical nutritional 
assessment. There is a trend towards viewing protein 
malnutrition in terms of its impact on important body 
functions’®, These functions, which include skeletal muscle, 
respiratory, immunological, hepatic, or cardiac function, all 
have some reserve capacity. This reserve represents the 
proportion of protein that can be lost before there is measurable 
and also clinically relevant impairment of function. For this 
reason, it appears that it is more important to obtain a 
measurement of the proportion of protein loss than the amount 
of total body protein remaining. 

The relationship between GS and the proportion of protein 
loss might be accounted for by the fact that with malnutrition 
protein is preferentially lost from musclet”, with the result that a 
reduction in muscle strength may occur before measurable 
changes in other parameters of nutritional status. It might be 
argued that the relationship between GS and protein loss exists 
because of significant correlations which can be demonstrated 
between GS and age, height and sex, the three variables used to 
derive the denominator of the protein index (predicted TBP). 
However, this is unlikely as these three variables are controlled 
for in the matched study (Table 2). 

GS measurements have been used as an indirect measure of 
body protein stores because the protein content of muscle has 
been shown to correlate with its strength!” and because arm 
muscle area, which is significantly correlated with GS1®!° has 
been shown to be a valid index of skeletal muscle mass! +. 

There are many factors, in addition to body protein status, 
that might influence GS measurements and in some cases 
clinical outcome as well. These include age, sex, posture, 
circadian rhythm, psychological state, sedative drugs, the 


Table3 A decision analysis for the detection of a significant loss of body 
protein (protein index <0-77) using the grip strength measurements in 
male and female patients 





Grip strength 

Men ' Women 
n ~ 85 82 
Cut-off value (kPa) 64 47 
Patients ‘selected (%) 22:1 25-6 
Sensitivity (%) 68:7 51-6 
Specificity, (%) 88-4 901 
Positive predictive value (%) 57-8 761 
Negative predictive value (%) 92-4 754 
Overall predictive value {(%) 84-7 756 
False assurance rate (°%) 7-5 245 
P value (x°) <0001 <0-001 


Grip strength: J. A. Windsor and G. L. HIII 


available treatment options and the primary disease process”®. 
Martin et al.2° found that a decrease in grip strength was 
associated with the presence of disease and suggested that this 
might be due to pain, circulatory changes with associated 
alterations in the concentrations of electrolytes and metabolites, 
drug administration and/or decreased motivation to perform 
the test. These factors do not need to detract from the usefulness 
of GS measurements, as they have a direct bearing on the 
patient’s ability and willingness to co-operate with many aspects 
of surgical convalescence (including physiotherapy and 
mobilization). While the effects of age, posture, drugs and the 
time of day have been controlled for in this study, the 
comparisons between patients and normal volunteers does not 
control for the presence of disease as a factor that might 
influence the measurement of GS. 

The development of modern techniques of nutritional 
support has meant that the adverse effect of malnutrition on a 
patient’s clinical course might be reversible. This has resulted in 
a renewed interest in developing simple clinical approaches (like 
the measurement of GS) to selecting patients who, because of 
the increased risks associated with the loss of body protein, 
warrant nutritional intervention. 

Being a measure of a physiological function, the 
measurement of GS adds a new dimension to the biochemical 
and anthropometric techniques of nutritional assessment used 
so widely today. Because it is simple to perform, is unsurpassed 
as a single predictor of postoperative complications’, and has 
now been shown (by direct measurement) to be a measure of the 
proportion of protein depletion, there is a strong argument for 
the routine use of GS measurements in the nutritional 
assessment of surgical patients. It might be that a careful clinical 
assessment of the patient’s nutritional and functional status’, 
incorporating a clinical assessment of grip strength, would be 
the most sensitive, specific and practical way of selecting 
patients at high risk of postoperative complications and those 
who are likely to benefit from pre-operative repletion. 
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In nine subjects undergoing oesophagectomy a transient but significant 
increase in pulmonary vascular permeability to transferrin was detected 
in both lungs 8 h after surgery. It coincided with a significant increase in 
plasma lactoferrin, evidence of intravascular and intra-alveolar 


neutrophil elastase release and with arterial hypoxaemia. The 
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postoperative state in these patients had intravascular and pulmonary 
features often associated with the adult respiratory distress syndrome, 
and might be a useful model for the study of the early inflammatory 


events underlying lung injury in man. 
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transferrin 


The major clinical manifestation of severe lung injury in man 1s 
the adult respiratory distress syndrome (ARDS), a severe form 
of respiratory failure associated with a protein-rich pulmonary 
oedema'*. The key feature appears to be diffuse pulmonary 
microvascular injury initiated by a severe systemic inflammatory 
response. Many components of this response have been 
investigated, but interest has focused on the role of the 
neutrophil as a major effector cell mediating endothelial damage 
and increased permeability to plasma proteins**? In models of 
ARDS in animals, there is a clear relationship between 
neutrophil function and increased pulmonary capillary 
permeability? 1°, but this relationship in man is less certain 
because the timing of initiation of the inflammatory response 1s 
usually unknown. In addition there is evidence that simular 
pulmonary vascular injury may occur in the absence of 
neutrophils'!'!?, In human studies, ARDS unpredictably affects 
only a small proportion of patients at risk and. prospective 
studies of the evolution of the inflammatory response are 
therefore difficult'*'+. The variable time period between the 
insult and attainment of criteria for the diagnosis of ARDS! is a 
further factor which tends to limit studies of pathophysiological 
mechanisms to established ARDS, where the inflammatory 
findings may not be the same as those at onset of lung injury. 

The postoperative state shares features associated with 
established ARDS: activation of the neutrophil and the 
complement and coagulation systems occurs in both, secondary 
infection is common in ARDS and postoperative pulmonary 
insufficiency and infection are the major causes of morbidity and 
mortality after surgery!*. To seek a model of lung injury in man, 
neutrophil degranulation (as a feature of activation) and 
pulmonary vascular permeability were therefore studied in 
patients sustaining lung mjury during transthoracic 
oesophagectomy. 


Patients and methods 


Nine consecutive patients aged <75 years (eight men, one woman) 
undergoing oesophagectomy (four left thoracotomy, five right 
thoracotomy) were studied. All had normal chest radiographs before 
surgery for histologically proven carcinoma of the oesophagus Each 
patient acted as their own control reducing any influence of malignancy 
or variation between anaesthetic regimens on the mflammatory 
response. All patients gave informed consent to the study which had 
local ethical committee approval Within 72 h before surgery pulmonary 
capillary permeability to transferrin was determined using a double 
isotope method!15, Venous blood was taken for studies of neutrophil 





0007-1323/88/090883-04$3 00 © 1988 Butterworth & Co (Publishers) Ltd 


Keywords: Adult respiratory distress syndrome, oesophagectomy, neutrophils, radioisotopes, 


function, for total and differential white cell cownts and arterialized 
capillary blood for oxygen tension. Within 6-8h of the start of the 
operation and after return to an intensive care unit, a repeat double 
isotope study was performed and arterial oxygen tension was measured 
Arterial blood was taken from an indwelling cannula for neutrophil 
degranulation studies which, in this laboratory, have shown no 
arteriovenous differences for neutrophil counts or degranulation 
products. Differential white cell counts were repeated A third double 
isotope study was performed 24 h after the second study and between 28 
and 48 h after start of surgery All other determinations were repeated at 
24 and 48h 


Determination of transferrin accumulation 


Circulating erythrocytes and transferrin were labelled in vivo with 
*Mtechnettum (®Tc) and '!*"ndium (!12™In) respectively'* After 
injection of 11°{pn and 2ml stannous pyrophosphate to prepare 
erythrocytes for °°™Tc labelling, a single, mobile, collimated sodium 
1odide detector was positioned in turn for 1 min over the upper lobe of 
each lung anteriorly, and over the heart, with the patient supine The 
1137p counts simultaneously recorded ın the ?°™Tc channel were used 
as a cross channel correction factor and stored on an on-line BBC 
microcomputer which handled all data collected. Accurate 
repositioning of the detector was ensured using three lights attached to 
the detector head which could be focused onto marks on the patient’s 
skin. Twenty minutes after the ''3"fn (20 MBq) injection, °°™Tc 
(12 MBq) was injected intravenously and a 1-h counting period began 
after a further 20min. Simultaneous counts from each isotope were 
collected for 30s at each of the three sites. °°" Tc counts were corrected 
by the computer ustng the cross channel correction factor. The ratio of 
indium lung counts: indium heart counts was divided by technetium 
lung counts: technetium heart counts and plotted against time, A best 
fit regression line through the data was calculated The protein 
accumulation index was numerically equal to the gradient of this ine 
and has units of 1073/min!®?°, 

Systemic oxygenation was expressed as the P,.9,/F,,0, ratio derived 
from circulating oxygen tension (kPa) and the inspired oxygen fraction 
(per cent x 107+) which was determined by oxygen fuel cell electrodes 


Neutrophil degranulation studies 

Plasma was separated from venous or arterial samples collected in 
polypropylene tubes containing disodium EDTA (3 4mmol/i final 
concentration) and kept on melting ice All blood samples were 
centrifuged within 10 min of collection at 400g for 10min at 4°C and 
plasma stored at — 20°C until assayed in batches Serum samples were 
handled similarly but without EDTA. Two primary granule products 
(8-glucuronidase and elastase) and one secondary granule product 
(lactoferrin) were studied Lactoferrin was determined by an enzyme- 
linked immunosorbent assay (ELISA). A standard curve was prepared 
for each assay and intra- and interassay variation were 6 2 per cent and 
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12-0 per cent respectively. -Glucuronidase activity was determined 
spectrophotometnically!®. 

Release of neutrophil elastase was quantified by determination of an 
a,-antitrypsin-elastase complex (elastase complex) using a locally 
developed ELISA with intra- and interassay coefficients of variation of 
67 percent and 12percent respectively. Free elastase activity ın 
broncho-alveolar lavage fluid was determined spectrophoto- 
metrically?°. Total and differential white cell counts and platelet counts 
were performed on a Technicon H6000 Coulter counter (Technicon 
Instruments and Company Ltd., Basingstoke, UK). 


Broncho-alveolar lavage 

Within 8h of start of surgery the lung on the thoracotomy side was 
lavaged Patients were ventilated and sedated and after pre-oxygenation 
(Fo, 1:0) 2-4ml of 4 per cent lignocaine was injected via the 
endotracheal tube. Physiological saline at 37°C was used in 3 x 20ml 
boluses. The aspirate from the first bolus was discarded and further 
aspirates were collected after each bolus into a trap at 4°C. No 
correction was made for dilution. 


Statistical analysis 

Data are given throughout as mean with standard deviation in 
parentheses. The significance of changes was assessed by an analysis of 
variance on a repeated measures design (ANOVA) or by a Student’s t 
test (paired data) when comparing results on two occasions only. 
Significance was accepted where P <0 05. 


Results 


Pre-operative protein accumulation indices for the collapsed 
and dependent lung were 0-28 (0-32) and 0-27 (0-26) respectively. 
The PAI increased significantly in both lungs at 8 h after surgery 
(Figure 1). The protein accumulation index rose on the 
thoracotomy side to 1-53 (0-51), P< 0-001, and on the dependent 
side to 0-85 (0-82), P=0-031. At the third study the mean protein 
accumulation index had fallen to 0-68 (0-93) and 0-62 (1:30) 
respectively. 

Systemic oxygenation fell progressively (P = 0-003, ANOVA) 
from a pre-operative mean of 51-0 (7-64) to 29-67 (6-61) at 48 h. 
The fall at 8h was not significant (P= 0-06, Figure 2a). 


E 7 aie 


Protein accumulation index 
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Figure 1 The effect of oesophagectomy on the protein accumulation 
index (protein accumulation index x 10~?/min) for the collapsed (W) and 
the dependent ({_]) lung. Data are mean (s.d) P<005 (pre-operative 
versus 8 h) for both lungs 


Plasma lactoferrin and elastase complex concentrations rose 

! significantly above baseline at 8h (P=0-013, P= 0-005, Figure 
2b). Whereas the peripheral neutrophil count continued to rise 
throughout the study period (P=0-005, ANOVA, Table 1), 
lactoferrin levels and elastase complex concentrations fell again 
between 8 and 48h. The f-glucuronidase activity did not vary 
significantly (P =0-93, ANOVA) from the pre-operative mean of 
27-12 (16:24) throughout the study period (data not shown). 

In the broncho-alveolar lavage fluid, elastase complex was 
detected in 8 of 9 patients and concentrations were higher than 
in the paired 8 h plasma sample ın four patients. No free elastase 
activity was detected. 

Peripheral platelet, lymphocyte and eosinophil counts fell 
significantly with time (P=0-024, P<0001, P=0016 
respectively, ANOVA, Table 1). Widespread bilateral 
radiographic infiltrates were evident in 8 of 9 patients 
postoperatively. 
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Figure 2 a The effect of oesophagectomy on oxygenation expressed as 
the P.o, F.o, ratio (kPa/per cent O, x 10~*), P=0 003 (ANOVA). b 
The effect of oesophagectomy on plasma lactoferrin ({_)) and elastase 
complex (@) concentrations P<0-05 (pre-operative versus 8h) for both 
parameters 


Table 1 The effect of oesophagectomy on circulating absolute platelet, neutrophil, lymphocyte and eosinophil counts (x 10°/ml) 














Tıme after operation 
Pre-operative 8h 24h 48h 
Platelets* 291 (64) 241 (71) 215 (34) 207 (61) 
Neutrophils* 461 (173) 9 30 (3-08) 9-91 (6-66) 1061 (2-72) 
Lymphocytes* 1-66 (0-87) 054 (0 16) 0-72 (0-20) 078 (0-21) 
Eosinophils* 0-17 (0-13) 0-02 (0-01) 0-01 (001) 0-13 (017) 


* P<0-05 (ANOVA by repeated measurement design) 
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Discussion 


Neutrophil degranulation, mcreased lung capillary 
permeability to transferrin and bilateral radiographic infiltrates 
were consistent findings following oesophagectomy. Such 
features occur in animal models of ARDS and in the established 
state in man*:%1©18.21.26, In patients following surgery, 
however, the mild transient inflammatory response does not 
usually progress to clinically significant lung injury and ARDS 
probably represents a qualitatively sumilar, but more severe and 
protracted, response”?:?*. The main advantage of studying 
patients after major surgery is the ease of relating inflammatory 
changes to a specific event. 

We chose to study patients undergoing oesophagectomy 
where lung injury due to handling, collapse and re-expansion on 
the thoracotomy side would be more severe than that sustained 
by the dependent lung. The changes ın transferrin accumulation 
were more marked on the thoracotomy side and confidence in 
accepting as genume the transient postoperative increases in 
permeability was increased by the similar pre- and late 
postoperative values for each lung. The double isotope method 
has been reported to be sensitive and specific for increased 
pulmonary microvascular permeability to protein in the dog”!, 
and in man it was sensitive enough to detect transferrin 
accumulation in normal subjects as well as in those with 
ARDS'*!8. The double isotope method might have a role in the 
early detection of direct or indirect lung injury, but it is not 
specific for established ARDS as currently defined?*?5. 

The increase in the protein ‘accumulation index, which 
reached levels reported in ARDS on the directly injured side!* 
18 the fall in oxygenation at 8h and peak circulating levels of 
lactoferrin and elastase complex concurred. An association 
between neutrophil activation and increased pulmonary 
permeability was reported in dogs following cardiopulmonary 
bypass?*, and in animal models of ARDS there is evidence for 
neutrophil involvement in the development of microvascular 
injury® *°, In the study reported here, however, no patient 
developed ARDS despite a doubling of lactoferrin levels, an 
increase greater than that reported in established ARDS?*°, 
although the role of lactoferrin in lung injury 1s uncertain. 
Evidence of neutrophil degranulation following surgery reduces 
the value of monitoring granule products in patients at risk of 
ARDS, since degranulation is not a specific marker of 
development of the disorder?’. The transient rise in lactoferrin 
concentration was markedly different from changes in other 
secondary granule products (cobalamin binding protein and 
lysozyme) reported after hysterectomy, where serum levels 
increased for up to 5 days?”. Whether this reflects differential 
release or clearance is uncertain. 

There are few available data in man concerning intravascular 
elastase release. The increase in elastase complex in this study 
was of a similar magnitude to increases reported after 
abdominal surgery*®. Endothelial cells are damaged by 
elastase??°, which might be involved in the mechanism of both 
direct and indirect lung injury. Intrapulmonary elastase release 
was evident from the detection of elastase complex in broncho- 
alveolar lavage fluid, but ‘since no free elastase activity was 
detected it is probable that intra-alveolar antiproteinase 
capacity was not exceeded. 

The significant reduction in lymphocyte and eosinophil 
counts after surgery may be related to the postoperative rise in 
endogenous corticosteroid levels. An alternative explanation for 
the eosinophil count, however, is the possibility of sequestration 
within pulmonary capillaries as part of the inflammatory 
response, as reported in ARDS*!. 

It is becoming accepted that ARDS, as currently defined, 
may represent only the extreme end of a spectrum of respiratory 
dysfunction following injury, and that study of less severe 
examples of respiratory compromise may improve under- 
standing of underlying pathophysiological mechanisms and 
lead to more effective treatment??-?*. In this study there was 
evidence of a systemic inflammatory response with neutrophil 
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degranulation and a bilateral increase im pulmonary 
microvascular permeability to transferrin. Changes occurring in 
the postoperative state in man may be mediated by mechanisms 
capable of initiating more severe lung injury. The study of such 
patients might increase understanding of the initration and 
control of inflammatory processes which may lead to ARDS. 


Acknowledgements 


We are grateful to Mr W. E. Morgan and Mr F. D. Salama for 
permission to study their patients and to the operating theatre and 
intensive care unit staff of the City Hospital, Nottmgham. This work 
was supported by awards from the Chest, Heart and Stroke Association 
ahd the Trent Region Health Authority to Dr D. J. Shale. 


References 


1 Gelb AF, Klein E. Hemodynamx and alveolar protein studies in 
noncardiac pulmonary edema. Am Rev Respir Dis 1976; 114: 831- 
5. 

2, Holter JF, Weiland JE, Pacht ER, Gadek JE, Davies WB. Protein 
permeability in the adult respiratory distress syndrome J Clin 
Invest 1986; 78, 1513-21. 

3. Zimmerman GA, Renzett: AD, Hill HR. Functional and 
metabolic activity of granulocytes from patients with adult 

~ respiratory distress syndrome. Am Rev Respir Dis 1983; 127, 290- 
300. 

4. Zimmerman GA, Renzetti AD, Hill HR. Granulocyte adherence 
in pulmonary and systemic arterial blood samples from patients 
with adult respiratory distress syndrome. Am Rev Respir Dis 1984; 
129: 798-804. 

5, Wedand JE, Davis WB, Holter JF, Mohammed JR, Dorinsky 
PM, Gadek JE. Lung neutrophils in the adult respiratory distress 
syndrome. Clinical and pathophysiological significance. Am Rev 
Respir Dis 1986, 133: 218-25 

6. Worthen GS, Haslett C, Rees AJ, Gumbay RS, Henson JE, 
Henson PM. Neutrophil-mediated pulmonary vascular injury. 
Synergistic effect of trace amounts of lipopolysaccharide and 
neutrophil stimuli on vascular permeability and neutrophil 
sequestration in the lung Am Rev Respir Dis 1987; 136: 19-28. 

7. Haslett C, Worthen GS, Giclas PC, Morrison DC, Henson JE, 
Henson PM. The pulmonary vascular sequestration of 
neutrophils ın endotoxemia is initiated by an effect of endotoxin 
on the neutrophil in the rabbit. Am Rev Respir Dis 1987; 136; 9- 
18. 

8. Heflin AC, Bngham KL. Prevention by granulocyte depletion of 
increased vascular permeability of sheep lung following 
endotoxemia. J Clin Invest 1981; 68: 1253-60. 

9. Tahamont MV, Malik AB. Granulocytes mediate the increase in 
pulmonary vascular permeability after thrombm embolism. J 
Appl Physiol 1983; 54. 1489-95. 

10. Judges D, Sharkey P, Cheung H et al. Pulmonary microvascular 
fluid flux in a large anımal model of sepsis evidence for increased 
pulmonary endothelial permeability accompanying surgically 
induced peritonitis in the sheep. Surgery 1986; 99; 222-33, 

11. Maunder RJ, Hackmann RC, Riff E, Albert RK, Springmeyer SC, 
Occurrence of the adult respiratory distress syndrome in 

+ neutropenic patients. Am Reo Respir Dis 1986; 133: 313-4. 

12. Ognibene FP, Martin SE, Parker MM et al Adult respiratory 
distress syndrome in patients with severe neutropenia. N Engl J 
Med 1986; 315: 547-51. - 

13. Fowler AA, Hamman RF, Good JT et al Adult respiratory 
distress syndrome: risk with common predispositions Ann Intern 
Med 1983; 98: 593-7. 

14. Pepe PE, Potkin RT, Reus DH, Hudson LD, Carrico CJ Clinical 
predictors of the adult respiratory distress syndrome Am J Surg 
1982; 144: 124-30 

15. Neely WA, Robinson WT, McCullan MH, Bobo WO, Meadows 
DL, Hardy JD. Postoperative respiratory insuffictency: 
physiological studies with therapeutic implications Ann Surg 
1970; 171: 679-85, 

16. Basran GS, Byrne AJ, Hardy JG. A noninvasive technique for 
monitoring lung vascular permeability in man. Nucl Med 
Commun 1985; 3° 3-10. 

17. Braude S, Nolop KB, Hughes JMB, Barnes PJ, Royston D. 
Comparison of lung vascular and epithelial permeability indices 
in the adult respiratory distress syndrome. Am Rev Respir Dis 
1986; 133: 1002-5. 

18 Rocker GM, Morgan AG, Pearson D, Basran GS, Shale DJ 


Model of early lung injury: G. M. Rocker et al. 


Pulmonary vascular permeability to transferrin ın the pulmonary 
oedema of renal farlure Thorax 1987; 42: 620-3. $ 

19. Fishman WH, Kato K, Antiss CL, Green S. Human serum f- 
glucuronidase and some of its properties, Cim Chim Acta 1967; 
15. 435-47 

20. Kramps JA, Van Twisk CH, Van Der Linden AC L- 
pyroglutamyl-L-prolyl-L-valine-p-nıtroanilide, a highly specific 
substrate for granulocyte elastase. Scand J Chn Lab Invest 1983; 
43. 427-32, 

21. Dauber IM, Pluss WT, Van Grondelle A, Trow RS, Weil JV 
Specificity and sensitivity of noninvasive measurment of 
pulmonary vascular protein leak J Appl Physiol 1985; 59. 564- 
74. 

22, Rinaldo JE The prognosis of the adult respiratory distress 
syndrome, Inappropriate pessimism? Chest 1986; 90° 470-1 

23. Shale DJ The adult respiratory distress syndrome~ 20 years on. 
Thorax 1987; 42: 641-5. 

24 Rocker GM, Pearson D, Stephens M, Shale DJ. An assessment of 
a double isotope method for the detection of transferrin 
accumulation ın the lungs of patients with widespread pulmonary 
infiltrates. Clin Scr 1988; 75: 47-52. 

25. Braude S, Nolop KB, Fleming JS. Krausz T, Taylor KM, 
Royston D Increased pulmonary transvascular protein flux after 
canme cardiopulmonary bypass. Association with lung 


Surgical workshop 





Br. J. Surg. 1988, Vol. 75, September, 886-887 


Left gastric venous caval shunt 
with externally reinforced 
- polytetrafluoroethylene graft 


J. Kambayashi, Y. Tsuji*, M. Danno*, 
T. Ohshiro and T. Mori 


The Second Department of Surgery, Osaka University 
Medical School and*The Department of Surgery, 
Tennouji Hospital, Osaka, Japan 

Correspondence to: Dr J. Kambayashi, The Second 
Department of Surgery, Osaka University Medical School, 
1-1-50 Fukushima, Fujushima-ku, Osaka 553, Japan 


In 1968, Inokuchi! proposed left gastric venous caval shunt 
(LGCS) as an ideal selective shunt procedure for the treatment 
of portal hypertension: LGCS was intended to assure 
postoperative portal perfusion and to prevent Eck’s syndrome. 
Although excellent results with this procedure have been 
documented’, it has not yet gained global popularity because of 
its technical difficulties including the lack of a suitable 
autogenous vein graft. Recently, we have successfully treated a 
patient with recurrent variceal haemorrhage by LGCS, utilizing 
an externally reinforced (ringed) expanded polytetrafluoro- 
ethylene (EPTFE) vascular prosthesis. The clinical result 1s 
excellent and the patency of the shunt has been confirmed. 


Patient and methods 


Case presentation 


A 57-year-old woman, who had been suffering from oesophageal varices 
due to idiopathic portal hypertension, experienced two episodes of 
haematemesis and subsequent melaena in February 1987 and she was 
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then admitted to our service Physical examination revealed no 
abnormalities except marked splenomegaly. She received 1400 ml of 
transfusion together with plasma for the first 3 days. Even after the 
transfusion, leucopenia and thrombocytopenia were present. All other 
laboratory tests were within normal values. Endoscopic examination 
and fluorography revealed the presence of advanced oesophageal 
varices with a positive red colour sign. Abdominal ultrasonography 
disclosed a markedly enlarged vein near the angle of stomach, which was 
thought to be either the left gastric vein or splenic vem. After she had 
fully recovered from anaemia and general fatigue, surgical treatment 
was considered for the prevention of further variceal bleeding. 
Considering her age, relatively good msk and the presence of 
hypersplenism, LGCS and splenectomy were planned 


Operative procedure 


The abdomen was entered through a transverse incision and no ascites 
was found On careful inspection, a markedly dilated (about 15mm 
diameter) tortuous left gastric vem was noted. No such venous 
dilatation was observed ın either the short gastric or the mesenteric 
venous system. A catheter was introduced into the portal vean via a 
branch of the superior mesenteric vein to monitor portal venous 
pressure and the initial value was 38cmH,O. The splenic pulp pressure 
was exactly the same as the portal pressure. Consequently, 1t was 
considered that the left gastric ven and its branches were the pnncipal 
portal collateral system causing advanced oesophageal varices First, 
splenectomy was performed; the resected specimen weighed 730g. The 
portal pressure after splenectomy was 33cmH,O The lesser sac was 
then entered and the left gastric vein was dissected and encircled with a 
tape The duodenum was mobilized by Kocher’s manoeuvre and the 
inferior vena cava was exposed but the proxunal portion was adherent 
to the caudate lobe of the liver, as illustrated ın Figure 1 Under systemic 
heparinization (3000 units IV bolus), the vena cava was partially 
occluded by a Satinsky clamp just below the renal vems and the 
anastomotic orifice was created Then, a ringed EPTFE graft (12mm in 
diameter, Japan GORE-TEX"*) was anastomosed to the vena cava, end- 
to-side, with continuous 5-0 EPTFE sutures. The other end of the graft 
was placed near the isolated left gastric vein via the foramen of Winslow 
Then the proximal anastomosis was performed in an end-to-end 
fashion, using the same sutures. Releasing the clamp and the tape, the 
LGCS was completed as illustrated in Figure /, the total length of the 
graft used was 11cm. The portal pressure after the completion of the 
shunt was 38cmH,O, which was the same as the initial value. 





* GORE-TEX is a trademark of W L Gore and Associates, Inc. 
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Figure 1 Diagrammatic representation of the left gastric venous caval 
shunt, using an externally reinforced EPTFE graft 


Results 


The patient made an uneventful recovery except for the 
occasional low-grade fever and left pleural effusion; she was 
discharged on the 55th postoperative day in excellent condition. 
On the 24th postoperative day; endoscopic examination of the 
oesophagus was performed, which disclosed a marked reduction 
in the size of the varices. This was further confirmed by upper 
gastrointestinal X-ray examination on the 45th postoperative 
day, which showed a reduction in the size of the varices 
compared with the pre-operative study. The patient was placed 
on warfarin (4mg/day) after oral intake was initiated to 
maintain the patency of the shunt. Histological examination of 
the liver revealed the presence of degeneration and fibrosis, 
which is compatible with the pre-operative diagnosis. Three 
months after discharge, retrograde venography was performed 
to confirm the patency and to monitor the shunt pressure. As 
shown in Figure 2, the patency was confirmed; the pressure 
inside the graft and the vena cava was 10-5 and 10-0cmH,O, 
respectively. The patient is well and has not experienced any 
gastrointestinal tract symptoms. 


Discussion 


In the field of portal-systemic shunt operations, vascular 
prostheses have already been applied to mesocaval shunts? and 
distal splenorenal shunts*. This paper describes the first 
application of a prosthesis in LGCS. The favourable results can 
be attributed to the use of the externally reinforced (ringed) graft 
which is resistant against kinking, thus avoiding compression of 
the graft by the hepatoduodenal ligament due to the relatively 
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Figure 2 Digital subtraction venography, demonstrating the patency of 
the grafi. A catheter was introduced into the anastomotic orifice fr 
inferior vena cava by femoral vein puncture 





loosely attached left gastric vein. In the original method of 
LGCS°, autogenous vein graft was used for the interposition. In 
our case, the diameter of the left gastric vein was so large that it 
would be impossible to use an autogenous vein grafi. The 
general disadvantages to the use of a prosthesis include 
graft occlusion and infection, which may be prevented 
by the use of anticoagulant and chemotherapy. In this patient, 
the graft was longer than is ideal because the caudate lobe was 
adherent to the proximal portion of the vena cava. Our 
experience suggests that LGCS, an excellent selective shunt, 
may be safely performed without technical difficulties by the use 
of externally reinforced vascular prosthesis. 
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The recently developed low molecular weight heparins 


Low molecular weight heparin 
given the evening before surgery 
compared with conventional low- 
dose heparin in prevention of 
thrombosis 


A prospective randomized double-blind trial was performed comparing 
conventional low-dose heparin with a low molecular weight heparin 
fragment for thromboprophylaxis in elective general abdominal surgical 
patients. The first dose of the heparin fragment was given the evening 
before surgery, and further doses were given thereafter every evening. 
There were 1002 analysable patients, 826 having received correct 
prophylaxis. Of these 1002 patients, 64 per cent were operated on for 
malignant disease. A total of 20 patients died, 10 in each group. The 
5-0 per cent, P=0-02). The frequency of bleeding was 6:7 per cent among 
patients with correct prophylaxis with the heparin fragment (9-2- 
5-0 per cent, P=0-02). The frequency of bleeding was 6-7 per cent among 
the heparin fragment patients and 2:7 per cent among the patients given 
conventional heparin (P =0-01), but all bleeds were of minor degree and 
there was no difference in the reoperation rate for bleeding, or in the 
transfusion requirements. Local pain at the injection site was reported 
significantly less often among patients given the heparin fragment. 


Keywords: Low molecular weight heparin, low dose heparin, postoperative thrombo-embolism, 
prophylaxis 


Patients and methods 


(LMWH) constitute a promising alternative form of 


prophylaxis against postoperative deep vein thrombosis (DVT). 
A good thromboprophylactic effect has been shown’ ”*, though 
there have also been some reports of haemorrhagic side- 
effects':>-©. There are three main problems concerning the use of 
various LMWH preparations. The first is that differences in 
preparation procedures and in molecular weight result in 
differences in pharmacokinetics and pharmacodynamics. The 
second is the lack of uniformity in definitions of activity and in 
the evaluation of effects’’®. The third problem concerns the 
inadequacy of our knowledge of optimal dosage and intervals 2) 


between doses. 


In a previous study of patients undergoing elective general 
abdominal surgery, in which the effects of LMWH at a dosage of 
5000 Xal activity units given once daily were compared with 
those of conventional low-dose heparin given twice daily, the 
frequency of postoperative DVT was comparable in both 
groups. There were, however, more bleeding complications in 
the LMWH group?. As recent pharmacokinetic studies have 
shown, the appearance of bleeding complications coincides with 
maximum factor Xa inhibition? ?. In planning the present 
study it was therefore considered logical to use the same dose as 
in the previous study, but to prolong the interval between the 


first dose and surgery. 


The aim of this study was 


thromboprophylactic effect and bleeding side-effects of LMWH 
in the dose of 5000 Xal units once daily, giving the first dose the 


Study design 

The study was designed as a prospective, randomized, double-blind 
multicentre trial. Between 18 February 1985 and 31 March 1987, 
patients scheduled for elective general abdominal surgery at seven 
centres were randomly assigned to LMWH or low-dose heparin 
treatment. In all, 1040 patients were randomized. 


(1) Inclusion criteria. Patients were 40 years of age or older and 
scheduled to undergo major elective general abdominal surgery of 
more than 30 min duration and with an expected postoperative stay 
in hospital of at least 5 days. 

Exclusion criteria. Vascular and urogenital surgery; heparin or 
iodine hypersensitivity; impaired renal function (creatinine 
> 200 pmol/l}; septic endocarditis; haemorrhagic stroke; known 
bleeding diathesis; treatment with oral anticoagulants or dextran 
within 14 days; pregnancy. 


At each centre randomization was done in blocks of 10 consecutive 
patients, the block size being unknown to the investigators. After 
randomization, 38 patients were excluded; 27 because of cancelled 
operations, 4 owing to withdrawal of consent after randomization but 
before the first injection, and 7 for various other reasons, leaving 1002 
patients for analysis. 

The study groups were well matched (Table 1). Table 2 shows the 
types of surgery and the number of patients operated on for malignant 
diseases, malignancy being the indication in 63-6 per cent. There were 
no significant differences between the groups in Tables / and 2. Epidural 
block in addition to the general anaesthesia was administered to 
20 per cent of the LMWH patients and 22 per cent of the low-dose 
heparin patients. 


compare the 


evening before surgery and the next the evening after surgery, 


with conventional low-dose heparin given twice daily starting 


2h before surgery. 


888 


Heparins 
The low molecular weight heparin fragment (Fragmin*, Kabi 2165, 
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Table 1 Comparison of risk factors 





Low-dose 
LMWH heparin 
Age (years)* 68 (41-91) 69 (41-91) 
Sex (male/female) 246/259 242/255 


Broca’s index*t 
Pre-operative hospitalization 


0-98 (0:63-17) 099 (0:63--1-7) 


time (days}* 3 (1-94) 3 (1-56) 
Duration of surgery (min)* 120 (25-460) 125 (15-474) 
Previous myocardial infarction 30 (5-9) 39 (7-8) 
Previous venous 37 (7-3) 30 (6-0) 

thrombo-embolism 
Previous major orthopaedic 58 (11-5) 62 (12-5) 

event 
Previous malignancy} 82 (16-2) 88 (17-7) 
Varicose veins 109 (21-6) 102 (20-8) 
Leg ulceration 2 (0-4) 1 (0:2) 





Figures in parentheses represent range or percentage; *median and 
range; + weight (kg)/height (cm)~—100;  texcluding the present 
indications of surgery which are shown in Table 2. LMWH, low 
molecular weight heparin 


KabiVitrum AB, Stockholm, Sweden) was prepared from pig mucosal 
sodium heparin by partial degradation with nitrous acid. The average 
molecular weight was approximately 5000 with 80 percent of the 
molecules between 3000 and 8000. As compared with the 4th 
International Standard for heparin (NIBSC), the specific anticoagulant 
activity was 160 units/mg when measured with an amidolytic anti-factor 
Xa assay (plasma $-2222), and 40 units/mg when measured with an 
APTT assay. The corresponding figures were 160 units/mg and 60 
units/mg when assayed against the Ist International Standard for low- 
molecular-weight heparin. The fragment was supplied in single-dose 
syringes containing 5000 Xal activity units (30 mg heparin) per 0-2 ml. 
Conventional sodium heparin of pig mucosal origin was supplied in 
identical single-dose syringes of 5000 units/O-2 ml (= Xal activity). 


Prophylactic regimen 

The patients were given their first injection subcutaneously at 10 p.m. on 
the evening of the day before surgery, and the second injection 2 h before 
surgery. The following injections were given at 12-h intervals for 5-8 
days. Injections were given subcutaneously in the lateral aspect of the 
thigh (at one centre) or in the abdominal wall (at the other six). 


(1) Heparin fragment. Syringes with uneven numbers contained 5000 
units (Xal activity) of Kabi 2165 and syringes with even numbers 
contained placebo. The patients thus received heparin fragment 
every evening starting the day before surgery, and placebo in the 
mornings. 

(2) Conventional low-dose heparin. The first syringe contained placebo 
and all the following 5000 units heparin. 


Correct prophylaxis was defined as the administration of both pre- 
operative injections and a total of at least 11 injections (including the 
pre-operative) in correct sequence or until a thrombo-embolic or 
haemorrhagic end-point was reached or death occurred. 


Diagnostic procedures 

Screening for postoperative deep vein thrombosis was done for 7 days 
with the '*5]-labelled fibrinogen uptake test (FUT; 100 uCi (3-7 MBq) 
fibrinogen (Amersham, UK)). The fibrinogen was given on the day 
before surgery. Measurements were made once pre-operatively, and 
then for seven postoperative days. An increase in uptake of 20 per cent 
or more between two adjacent points in the same leg, or between the 
same points in the two legs, was considered diagnostic of DVT if it 
persisted for at least 24h. Patients with positive FUT underwent 
phlebography whenever possible, all negative phlebograms being 
scrutinized by the same independent radiologist. All patients were 
followed up on the 30th postoperative day to record any clinical 
complications or mortality. 


The recording of complications 

Intra-operative bleeding was estimated from swabs and suction bottles 
by the anaesthetist. This is the standard clinical way of assessing 
bleeding and considered adequate in a double-blind trial. Transfusion 
requirements were recorded. All instances of postoperative bleeding, 
wound haematoma and reoperation were recorded. Bleeding 
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complications were classified in three categories: 


(1) diffuse bleeding (i.e. probable haemostatic defect), 

(2) surgical bleeding (e. arterial lesion, retractor injury to the spleen), 

(3) haemorrhage unrelated to the operation (ie. duodenal ulceration, 
intracerebral bleeding). 


Wound infection and intra-abdominal abscesses, allergic side-offects, 
and local complications (haematoma, pain) at the injection site were 
recorded. 

All cases of thrombo-embolic and haemorrhagic side-effects were 
discussed and agreed upon by all participating investigators before 
breaking the code. 





Statistical methods 


The determination of the number of patients required for the study was 
based on power considerations concerning the expected proportions of 
thrombosis in the two treatment groups. ft was decided that, if one 
proportion of deep vein thrombosis was 0-05 and the other 016, the 
difference should be detectable with a power of at least 80 per cent using 
a two-sided test at a significance level of 5 per cent. This led to the 
requirement of an effective number of about 840 patients with correct 
prophylaxis. 

Rank tests adapted to the multicentre situation have been used. for 
comparison of the two treatment modes: the Mantel-Haenzel test for 
proportions'* and a pooled version of the Wilcoxon two-sample test". 
These tests take into account the fact that independent randomimations 
were carried out at each centre, and they are sensitive to common 
tendencies in the data from the various centres. The P values referred to 
in the text correspond to two-sided tests, and ‘non-significance’ 
represents a P value larger than 5 per cent, Missing values were taken 
into account in analysis only through a corresponding reduction of 
sample sizes. 





Ethics 

The study was approved by the Ethics Committee, University of Land. 
The patients gave their informed consent to participate before entering 
the study. 


Results 


Thrombosis 
Of the total 1002 patients 69 developed postoperative DVT 
according to the FUT, 28 in the LMWH group {55 per cent, 
95 per cent confidence interval 3-7~8-0 per cent) and 41 im the 
low-dose heparin group (8-3 per cent, 95 per cent confidence 
limits 60-111 per cent) (P=0-08). Correct prophylaxis was 
given to 82 per cent or 826 patients (405 low-dose heparin and 
421 LMWH) and among these the frequency of DVT was 
5-0 per cent (95 per cent confidence limits 31-75 per cent) in 
the LMWH group, and 9-2 per cent (95 per cent confidence 
limits 65-124 percent) in the low-dose heparin group 
(P =0-02). Twenty-eight patients had thrombi on the right side, 
29 on the left, and 12 had bilateral thrombi (only one patient in 
the LMWH group). Of the thrombi, 73 per cent were located in 
the calf. The median interval between surgery and diagnosis was 
4 days in both groups (range 0-8 days in the LMWH group and 
0-7 in the low-dose heparin group). 

Twenty patients, ten from each group, died within 30 days of 
surgery (16 with correct prophylaxis}, giving an overall 


Table 2 Type of surgery and number of malignancies operated on 





Low-dose 
LMWH heparin 

Total number of patients 505 (311) 

Gastric surgery $3 (24) 

Biliary tract surgery 43 (4) 

Colonic surgery 299 (194) 

Rectal surgery 80 (73) 

Pancreatic surgery 12 (9) 

Miscellaneous 18 (7) 








Figures in parentheses are the number of malignant cases. LIM WH. low 
molecular weight heparin 
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Table 3 Percentage frequency of thrombo-embolic complications with 
95 per cent confidence limits 





Low-dose 
LMWH heparin P value 
Total material 5:5 {3-7-8-0} 8:7 (64-116) 0-05 
Correct prophylaxis 50 (3-1-7-5) 9-7 (7-0-13-0) 0-01 





One fatal and four scintigraphic pulmonary emboli, two of which were 
negative for the fibrinogen uptake test (all in the low-dose heparin 
group). LMWH, low molecular weight heparin 


Table 4 Bleeding, transfusion and haemorrhagic side-effects in the whole 
series 


Low-dose 
LMWH heparin 
(n= 505) (n= 497) 


Bleeding and transfusion 
Intra-operative bleeding (ml) 300 ( 
No. of transfused patients 223 (44) 215 (43) 
Transfusion (units) in 24 
transfused patients 


Haemorrhagic side-effects 


Total number of haemorrhagic 30 (5:9) 15 (3-0)* 

complications (No. of 

patients) 
Diffuse bleeding 25 107 
Surgical bleeding 4 4 
Bleeding from extra- 1 i 


operative source 





Figures are median (range in parentheses} or number of patients 
(percentage in parentheses). LMWH, low molecular weight heparin: 
*P= 003, TP=001 (LMWH versus low-dose heparin) 


mortality rate of 2 per cent. Of the fatal cases, 13 were operated 
on for malignant disease. Autopsy was performed in 10 cases. 
No non-fatal pulmonary emboli or DVT were found at autopsy, 
but one fatal pulmonary embolism was found in the low-dose 
heparin group. In the low-dose heparin group, clinical signs of 
gross pulmonary embolism, verified by scintigraphy, were found 
in four cases, in two of which the F UT had been negative. There 
was no death from haemorrhage. The overall frequency of 
thrombo-embolic complications is shown in Table 3. 


Bleeding complications 


Intra-operative blood loss, transfusion requirements and 
haemorrhagic complications are shown in Table 4. The total 
frequency of patients with haemorrhagic complications was 
5-9 per cent (95 per cent confidence limits 4-0-8-4 per cent) in 
the LMWH group and 3-0 percent (95 per cent confidence 
limits 1-7—4-9 per cent) in the low-dose heparin group (P = 0-03). 
If analysis is confined to patients given correct prophylaxis, the 
corresponding frequencies are 6-7 percent (95 per cent 
confidence limits 4-5-9-5 per cent) and 2:7 per cent (95 per cent 
confidence limits 1:4-48 per cent) respectively (P=0-01). 
The diffuse bleedings were mostly wound haematomas 
without need for drainage. The haemorrhagic complications 
occurred on day 1:5 (median, range 0-12) in the LMWH group 
and on day 3 (median, range 0-18) in the low-dose heparin 
group. Haemoglobin, measured pre-operatively and on 
postoperative days 4-6, was (mean +s.d.): 130+ 16g/l and 
117+ 14 g/l, respectively, in the LMWH group, and 130+ 18 g/l 
and 119+14 g/l, respectively, in the low-dose heparin group. 
The postoperative values are statistically different (P = 0-02). 
The first LMWH dose was given 127 h (median, range 9-4- 
18-4) before surgery, the low-dose heparin 2:3 h (median, range 
0-2-9-3) before surgery. The elapsed time between first dose and 
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surgery did not differ between patients with haemorrhagic 
complications and patients who developed DVT. 
Postoperative infectious complications occurred in 65 
patients in the LMWH group (129 per cent) and in 59 patients 
in the low-dose heparin group (11-9 per cent). Other 
miscellaneous complications are listed in Table 5. 


Discussion 


At present there seems to be little doubt about the effectiveness 
of LMWH given once daily >5 but owing to the risk of 
haemorrhagic complications'*"°, precision in assessing optimal 
dosage is important. 

The study design was based on the results of a previous 
multicentre trial’, where the effects of conventional low-dose 
heparin were compared with those of LMWH administered 
once daily, the first dose being given 2h before surgery. As the 
frequency of haemorrhagic side-effects in the study was 
unacceptably high, a new study was designed where the first 
dose was to be administered the evening before surgery but still 
using 5000 Xal units once daily. There are two important 
differences between the studies: the mean age of patients was 
three years higher in the present study, and the frequency of 
malignant cases about 50 per cent higher. The present series is 
thus composed of patients with a higher risk of thrombo- 
embolic complications. This fact was reflected in a higher 
frequency of deep vein thrombosis in the present low-dose 
heparin group than in the previous one (9 versus 4 per cent). 
Despite the higher risk, LMWH was significantly more 
efficacious than low-dose heparin in preventing DVT. The 
frequency of DVT in the low-dose heparin group is what might 
be expected in a patient population of the type studied? t1622 
The reduction in frequency of thrombosis in the LMWH group 
is in keeping with findings by Kakkar and Murray’. 

To obtain a large enough series within a reasonable time, the 
study was designed as a multicentre trial with all the difficulties 
inherent in such studies. By means of separate randomization at 
each centre, and weighting their data in the statistical analysis, 
such difficulties have been satisfactorily minimized. Background 
data and pre-operative risk factors showed the randomization 
to have been adequate, and the two groups to be fully 
comparable. Out of 1040 patients only 38 were excluded from 
analysis (3-7 percent) compared, for instance, with the 
15 per cent in a recent multicentre trial?!. 

Owing to a higher frequency of diffuse bleeding there was 
significantly more bleeding in the LMWH group than in the 
conventional low-dose heparin group. The patients with diffuse 
bleeding did not receive their injection with a shorter interval 
until surgery, nor did they differ in body weight. The clinical 
significance of the bleeding was minor, and there was no 
increase in the frequency of reoperation (0-6 per cent), the need 
for transfusions or infectious complications. In a study where a 
thromboprophylactic effect of a drug with potential effect on 
haemostatic mechanisms is being evaluated, there is a tendency 
to over-report bleeding episodes which are of no clinical 
importance. This is an important argument for conducting only 
truly blind studies. Because of lack of uniformity in definitions, 


Table § Miscellaneous complications 





Low-dose 
LMWH heparin 
Haematoma at injection site 36 (7-1) 47 (9:5) 
Local pain 23 (4-6) 59 (11-9)* 
Allergic reaction 0 0 
Reoperation (non-haemorrhagic) 31 (@1) 27 (5-4) 
Others 10 (2:0) 6 (1-2) 





Number of patients (percentage in parentheses). LMWH, low molecular 
weight heparin; *P< 0-001 (LMWH versus low-dose heparin) 
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comparing frequencies between various studies is difficult. None 
the less, the frequency of haemorrhagic side-effects found in the 
low-dose heparin group was very similar to that reported by 
Sasahara et al.?', also from a double-blind trial. Our frequency 
of reoperation for haemorrhage of 0-6 per cent may be 
compared with 1-9 per cent in the low-dose heparin group in a 
Scandinavian-Swiss multicentre trial’? where heparin was 
given three times daily?*. One centre used heparin injections in 
the thigh, the other six in the abdominal wall, but there were no 
differences in frequency of thrombosis or bleeding 
complications related to the variation in injection site. 
Especially in gynaecological surgery, this may be of 
importance*, but we had no such operations included. 

This study introduces a new principle as far as heparin 
prophylaxis is concerned: giving the first dose of a heparin 
fragment in the evening before surgery. The prophylactic effect 
of LMWH was significantly better than that of conventional 
low-dose heparin, although in the LMWH group the interval 
between the first dose and surgery exceeded 10h in most 
patients. The effect was not better in those patients where the 
interval was shorter, a finding with two important implications. 
One is practical: the simplicity of a prophylactic regimen that 
can be instituted at a fixed time the previous evening, when ward 
activity is low, regardless of the scheduled time for surgery the 
next day, and then repeated once every evening. The other 
implication is theoretical: is it possible to prolong the interval 
between injections even more than 24 h or to decrease the dose, 
including the pre-operative dose? 

In conclusion, the advantages of using the LMWH fragment 
as outlined in this study compared with conventional low-dose 
heparin are simplified administration routines, better 
thromboprophylactic effect and less local pain at injection site. 
A disadvantage is the slight increase in haemorrhagic side- 
effects, even though the bleeding episodes were of minor clinical 
importance. Heparin fragment administered the evening before 
surgery and then every evening is a practically acceptable 
alternative way of preventing postoperative DVT in patients 
undergoing elective general abdominal surgery. 
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Choledochal cyst: a 14-year surgical 


experience with 36 patients 


The presentation and management of 36 patients with cystic dilatation of 
the biliary tree seen over a 14-year period is reviewed. There were 28 
females and 8 males, a ratio of 3:5:1. The classic triad of jaundice, pain 
and an abdominal mass was seen in only seven cases. Twelve patients 
suffered recurrent pancreatitis. There were three cases of variceal 
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haemorrhage from portal hypertension secondary to biliary cirrhosis, 
and one case of biliary peritonitis from a ruptured cyst. Internal drainage 
(cystenterostomy) was performed in nine patients but five of these 
eventually needed cyst excision. Cysts have been excised primarily in the 
last 21 consecutive patients without mortality. Preliminary external 
drainage with T tubes was used before cyst resection in three patients who 


UK presented with complications of choledochal cysts. Cyst excision and 
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Cystic dilatation of the biliary tree was once considered a rare 
congenital anomaly, but more than 3000 cases have now been 
reported. Females predominate, with a female to male ratio of 
nearly 4:1. It is more common in Oriental races and 
interestingly about a third of case reports were from people of 
Japanese origin’. It remains a rare condition in Western 
countries where its incidence has been estimated to be between 1 
in 100000 and 1 in 150000 live births?. Tsardakas and Robnett* 
found only one case in 26 000 admissions in a London hospital, 
whereas the hospital admission rate in Japan? is about | in 1000. 
Cases from Britain have been reported sporadically®®. Early 
reports suggested that internal drainage (choledocho- 
cystenterostomy) was a satisfactory surgical treatment, but with 
longer follow-up it is clear that complications occur in up to 
40 per cent of cases’®. Later reports have confirmed the safety 
and low morbidity of radical cyst excision?! which is now 
recommended as primary treatment. 


Patients and methods 


Thirty-six patients with choledochal cyst were managed from 1973 to 
1988 by one surgeon (E.R.H.). There were 28 females and 9 males, a 
ratio of 3:5:1, Twenty-nine of the patients were British. Of the 36 patients, 
29 presented as new cases while 7 were referred for complications after 
previous surgery. The ages at the time of presentation ranged from birth 
to 51 years. Twenty-nine (81 per cent) were below 10 years of age and 
there were 13 infants (36 per cent) under 12 months of age. 

The classic triad of jaundice, pain and a palpable abdominal mass 
was seen in only 7 (24 per cent) of the 29 presenting as new cases. 
Jaundice was the most common finding and occurred in 23 patients 
(79 per cent). It was intermittent in 18 patients. Pain was noted in 16 
patients (55 percent) and an abdominal mass was palpable in 9 
(31 per cent). 

Unusual presentations in three patients included a diagnostic 
ultrasound scan at 17 weeks gestation in a female fetus, peritonitis in a 7- 
month-old girl from spontaneous cyst rupture, and symptoms and signs 
of cholecystitis ina woman who was 10 weeks pregnant. Her symptoms 
progressed and the choledochal cyst was diagnosed after the onset of 
obstructive jaundice. Twelve of the patients with recurrent abdominal 
pain had high amylase levels in their bile at the time of surgery ranging 
from 800 to 159 000 units/1. 

Operative cholangiograms in seven of these patients showed an 
anomalous junction of their pancreaticobiliary systems and ten also had 
hyperamylasaemia. Eight of these patients had fusiform dilatation of the 
extrahepatic ducts whereas it was cystic in the other four (Table /). 

Using Todani’s modification’? of the Alonso-Lej classification: ’?, 
there were 21 patients with Type I cystic dilatation confined to the 
common bile duct, 10 with Type I fusiform dilatation of the common 
bile duct, and one choledochocele (Type HI). Two had both intrahepatic 
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hepaticojejunostomy is now the definitive treatment of choice. 
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and extrahepatic cystic dilatation (Type IV), and there was one with 
only intrahepatic cystic dilatation (Type V). 

Of the various diagnostic procedures, ultrasonography was found to 
be the most accurate. On the 29 occasions it was used, it was diagnostic 
in 26 and suggestive in the other three where the duct dilatation was 
fusiform. Endoscopic retrograde cholangiopancreatography was used 
on seven occasions in six patients, but its use was restricted to the older 
children and adults. Percutaneous transhepatic cholangiography was 
used in six patients but significant bile leakage into the peritoneal cavity 
was seen on two occasions and the technique is now avoided. 
Hepatobiliary scintigraphy was used on eight occasions but failed to 
show the cyst in three patients because of poor concentration of 
radionuclide. 

A correct pre-operative diagnosis was obtained in 28 of the 29 
patients investigated as new cases (97 per cent). The single case that was 
missed was a 6-month-old child diagnosed as biliary atresia after a 
radionuclide test and liver biopsy. 

Seven patients were referred from other hospitals for complications 
after operations. Five had undergone cystenterostomy, one 
sphincterotomy and one hepaticoduodenostomy after cyst excision. All 
presented with recurrent abdominal pain and ascending cholangitis, and 
two of them had associated variceal haemorrhage from portal 
hypertension secondary to biliary cirrhosis. The time interval between 
the first operation and the reconstructive procedure varied from 
2 months to 10 years with a mean of 5:5 years. 

The operative procedures employed are listed in Table 2. 


Table 1 Radiological and laboratory features of patients with raised 
biliary amylase 





Serum Biliary 

amylase* amylase* Type of cyst and 
Age Sex (units/I) (units/l) radiology 
7 years F 11 000 23 000 I(f), common channel 
6 years F 900 12.000 I(f), common channel 
3 years F 6900 31 000 Hf), common channel 
5 years M 399 19 000 He), unknown 
18 months F 11 300 10000 1(f), common channel 
12 years F 560 28 000 1(f}, common channel 
13 years F 1156 16000 Ic), unknown 
3 years F 400 8 000 Hf), common channel 
7 years F 417 159 000 If), unknown 
13 years F 178 14.000 Hf), unknown 
7 months F unknown 800 Hf), common channel 
16 years F 900 18 000 Hic), unknown 





* Normal values: serum amylase < 300 units/!, bile amylase < 30 units/1; 
1(f), Type I fusiform; Ic), Type I cystic 
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Table 2 Operative procedures performed for choledochal cyst 





Operations Patients 

New cases 29 
Primary cyst excision 22 
External drainage 4 (3: cyst excised later) 
Internal drainage 3 (CCD: 1 


CCJ: 2 (1: cyst excised later)) 


Referred cases 7* 
Cyst excision 4 
Internal drainage 2 (CCJ) 


Roux-en-Y hepatico- 
jejunostomy (revision) 


I (strictured CCD after cyst 
excision) 





CCD,  choledochocystoduodenostomy: CCJ, 
jejunostomy: * six were internally drained 


choledochocysto- 





Figure 1 Type V choledochal cyst in a 12-year-old girl with biliary 
cirrhosis and portal hypertension 


New cases 


Primary excision of the choledochal cysts and Roux-en-Y 
hepaticojejunostomy were performed in 22 of the 29 patients seen as new 
cases. Their ages ranged from 3 days to 17 years. The technique we 
employed has been described previously*. The dilated extrahepatic duct 
is excised with the gallbladder leaving a ‘cuff below the bifurcation of 
the hepatic ducts for anastomosis to a 45-cm Roux loop of jejunum. On 
occasions when the portal vein and hepatic artery were adherent due to 
previous inflammation, the submucosal dissection advocated by Lilly'* 
was employed. All these patients have remained well since their surgery. 

Three patients who presented earlier in the series had their cysts 
drained internally with cystenterostomies. Two of them, aged 6 months 
and 5 years, had choledochocystojejunostomy and the other, aged 5 
years, had choledochocystoduodenostomy. The 6-month-old child was 
well for 10 years before she developed recurrent abdominal pain and 
jaundice. Her cyst has now been excised and she remains well. The other 
two patients have been well since their operations 

Four patients had external drainage. The first was a 7-month-old 
female infant with a spontancously ruptured cyst. Her postoperative 
recovery was complicated by septicaemia and her cyst was excised a 
month later. The second patient suffered cholangitis from an obstructed 
cyst whilst pregnant (23 weeks gestation). Her common bile duct was 
drained with a T tube after removal of a large calculus from the lower 
end. Recovery was satisfactory but the fetus died. The choledochal cyst 
was excised 3 months later. The third patient was a 39-year-old man 
who presented with severe cholangitis and hepatorenal failure. Recovery 
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followed biliary decompression with a T tube and ee 
months later without complication. The fourth patier 
old girl who presented with severe cholang 
oesophageal variceal bleeding. Investigatic 
choledochal cyst, with diffusely dilated and cyst i 
a normal-size extrahepatic ductal systen T 
pancreatobiliary junction (Figure ind 2). H 
there were signs of portal hypertension. A | t 
performed and debris flushed from the biliary tr j d 
after these manoeuvres 
Referred cases 
The choledochal cysts were excised in four of tł 
from elsewhere with complications o 
Choledochocystojejunostomies were refashioned 
whom there were stenoses: of previous anastom 
portal hypertension. The portal hypert 1 pr i 
revision surgery. The third patient had 
hepaticoduodenostomy after a previous cy 
converted to a Roux-en-Y hepaticojejunostom 
Results 
All 22 patients who had primary cyst excision and the three wł 
had excision after initial external decompressio th T tube 
remained well from 4 months to 14 years after surgery (mear 
follow-up 3-5 years) (Table 3) 

Of the nine patients who had cystenterostomy, five suff 
recurrent abdominal pain from pancreatitis or | tasis witi 
ascending cholangitis and needed subsequent cy ' Or 
was well for 10 years after choledochocystojejunostor for 
developing recurrent abdominal pain, when investig 
showed a dilated biliary tract and stones within the residual! cyst 
The cyst was excised and she has been well since the operatior 
One patient with cystenterostomy died f ricea 


haemorrhage but the remaining three patient 
The single patient who had primary cyst excision and 





Figure 2 Common channel of biliary and pancreatic du 
Type V cyst (Figure l) 
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Table 3 Results of surgery 





Operations Patients Outcome 
New cases 
Primary cyst excision 22 All alive and well 
Internal drainage 3 2 alive and well 
1 recurrent cholangitis 
External drainage 4 3 alive and well 


l cirrhosis and portal 
hypertension 


Referred cases 


Cyst excision 4 All alive and well 
Internal drainage 2 1 died 
I cirrhosis and portal 
hypertension 
Roux-en-Y I Alive and well 


hepaticojejunostomy 
{revision of 
hepaticoduodenostomy) 





hepaticoduodenostomy elsewhere 8 years previously suffered 
recurrent cholangitis from a strictured anastomosis. He has 
been well since reconstruction with a Roux-en-Y 
hepaticojejunostomy. The remaining patient with diffuse Type 
V choledochal cyst and biliary cirrhosis will probably need a 
liver transplant at a later date. 


Discussion 


Choledochal cyst is a rare but important surgical condition. 
Untreated cysts are associated with severe complications and 
are uniformly fatal*t5. In this series we encountered twelve 
cases of pancreatitis, four patients with bouts of severe 
cholangitis, three patients with variceal bleeding from portal 
hypertension secondary to biliary cirrhosis and one patient with 
biliary peritonitis from a ruptured cyst. 

The occurrence of the classic triad of jaundice, pain and an 
abdominal mass varies from 13 to 63 per cent in reported series. 
In this series it occurred in only 7 of 29 new patients 
(24 per cent). It tends to be less frequent in infancy and early 
childhood than in adults'®17, 

Cyst rupture has been described previously „and it 
usually occurs as a spontaneous event??-?>, Ohkawa et al.?! 
reported the association of an anomalous junction between the 
biliary and pancreatic ductal systems. They attributed the 
rupture to a weakening of the cyst wall by cholangitis secondary 
to chronic reflux of pancreatic juice into the biliary system along 
the common channel which is devoid of a sphincteric 
mechanism. It has been demonstrated that the maximum 
pressure in the pancreatic duct is much higher than in the 
common bile duct?*?°, 

Although pancreatitis with recurrent abdominal pain has 
long been known to complicate choledochal cyst!!:?°28, it was 
Altman et al.2? who first made reference to its causal 
relationship?” *?. It is believed that the associated 
hyperamylasaemia is due at least in part to the amylase in the 
bile entering the blood through the denuded epithelium of the 
cyst wall®?. Certainly the presence of a raised serum amylase 
should not delay surgery; we have excised a cyst without 
complication at a time when the serum amylase measured 11 000 
units/l. The serum amylase levels fell rapidly after cyst excision. 
All seven patients with raised levels of biliary amylase who had 
cholangiograms showed an anomalous pancreaticobiliary 
junction, including the patient with a ruptured cyst. 

Three of our patients developed biliary cirrhosis and portal 
hypertension. The first patient with Type IV cystic dilatation 
died from a massive variceal haemorrhage 6 months after 
surgery. The second patient underwent repeated injection 
sclerotherapy. The third patient has diffuse Type V cystic 
dilatation within the liver. 
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With improved imaging methods in recent years the 
incidence of correct diagnosis before surgery has been more than 
80 per cent**"*®. In this series a correct pre-operative diagnosis 
was achieved in 28 of the 29 new patients (97 per cent). In 
common with other reports?™ °, ultrasonography was found to 
be the most useful and accurate diagnostic tool. It is non- 
invasive, and with the high-resolution real-time scanner the 
anatomy of the intrahepatic ducts can also be determined 
accurately. It was diagnostic in 26 of the 29 new patients and 
suggestive in three where the dilatation was fusiform. 

Endoscopic retrograde cholangiopancreatography can be 
useful*® but we have limited its use to the older children and 
adults. Operative cholangiography gives good visualization of 
the intrahepatic ducts and the anatomy of the biliary-pancreatic 
junction. 

Contrary to some reports , we have found hepatobiliary 
scintiscanning misleading at times. It failed in three of our eight 
patients because of poor concentration of radionuclide. 
However, it is useful for demonstrating the patency of the bile 
duct~bowel anastomosis after surgery. Computed tomography is 
not used routinely for patients with suspected choledochal cyst 
although it might be useful if an associated carcinoma is 
suspected*?"4°, 

Complete excision of the cyst and reconstruction by Roux- 
en-Y hepaticojejunostomy is the treatment of choice and 
excellent results have been previously reported! 4647, 
Mortality is low®*® and there were no deaths in the present 
series from surgery. Cyst excision eliminates a reservoir for bile 
stasis and stone formation. Reflux of pancreatic secretion into 
the biliary system with resultant cholangitis or pancreatitis is 
abolished. It removes the site for malignant change which has 
been estimated to be 20 times higher than for the general 
population*®. The technique we employed is well described? 
and the modification suggested by Lilly'*, in which the 
dissection is performed in the submucosal plane, has been useful 
in avoiding injury to a very adherent portal vein and hepatic 
artery. 

Choledochocystojejunostomy and choledochocysto- 
duodenostomy are still popular forms of cyst drainage. 
However, it is now apparent that the complication and re- 
operation rate is unacceptably high'®-+7-+°, Of three patients 
who underwent cystenterostomy in the present series two are 
well but the third developed recurrent abdominal pain, 10 years 
after surgery, from bile stasis and calculi in the cyst. The cyst was 
excised and she is now well. Secondary cyst excision was also 
satisfactory in four of the six patients referred for com- 
plications of cystenterostomy performed elsewhere. 

Preliminary external drainage with T tubes was very useful in 
four patients. However, the technique is only necessary as a 
preliminary procedure in the patients who have either bile 
peritonitis from a ruptured cyst or cholangitis with or without 
hepatorenal failure. It is used as a temporary measure and the 
cyst must be excised at a later date. External drainage has not 
complicated the subsequent definitive resection. 
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Endoscopic removal of retained 


stones after biliary surgery 


Seventy-three patients with retained stones in the common duct after 
biliary surgery underwent attempted endoscopic removal at a mean 
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interval of 39 days after surgery. Endoscopic extraction was success- 
ful in 63 patients (86 per cent). Complications occurred in 14 patients 
(19 per cent). The most frequent complication was haemorrhage which 


occurred in nine patients, four of whom required surgery; two other 
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The unhappy discovery of retained gallstones on a T tube 
cholangiogram after exploration of the common bile duct is 
not uncommon and may occur in up to 15 per cent of such 
operations!~’. If stones are small they may pass spontaneously®, 
but in many they will have to be removed?:!°. Further surgical 
exploration has higher mortality and morbidity®!!"'* and is 
less successful than first exploration, stones being retained after 
as many as one-third of repeat attempts and after a still higher 
proportion of third or subsequent operations**"®. 

There are alternatives to surgery for retained stones. If saline 
or heparinized saline is flushed down the T tube, stones may 
be washed into the duodenum, especially if they are small'’, 
distal to the T tube® and the sphincter of Oddi is relaxed with 
glyceryl trinitrate!®, glucagon!’ or ceruletide?®:?!, a method 
which may be effective in up to 50 per cent of selected patients. 
In addition simply to flushing stones from the ducts, attempts 
have been made to dissolve stones with ether or chloroform. 
This may prove too toxic?? but the use of cholate, mono- 
octanoin?*** or methyl tertiary butyl ether?> has met with 
varied success The value and limitations of these agents have 
been reviewed by Neoptolemos et al.?° who also point out that 
volatile dissolution agents can dissolve the T tube as well as 
the stones. 

Stones may be removed via the T tube track using the 
Burhenne steerable extraction catheter*”?° but this requires a 
delay in treatment while a wide, mature track forms, although 
success with earlier extraction has been reported?®. Reports 
of success vary?®3°, Endoscopic sphincterotomy with stone 
extraction is a safe and effective means of removing stones from 
the common bile duct without surgery*!*?. We report our 
experiences with 73 patients treated by endoscopic 
sphincterotomy for stones retained ın the common bile duct 
after surgery. 


Patients and methods 


Seventy-three patients were referred with retained stones in the common 
bile duct 2-18 weeks after biliary surgery between January 1980 and 
December 1985. There were 51 women (mean age 69 years) and 22 
men (mean age 65 years), Of these, 69 patients had undergone 
exploration of the common bile duct, ın 3 exploration had not been 
attempted despite the presence of stones and in 1 an emergency 
cholecystostomy had been performed. Fifty-nine patients had a T tube 
m situ and'in ten the T tube had been removed, resulting in biliary 
fistula in two. The mean time since operation was 39 days (range 
14-126) In four patients mono-octanoin infusion via the T tube had 
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patients required surgery for complications. The complication rate of 
endoscopic sphincterotomy in recently operated patients may be higher 
than in the non-operated patient. Less invasive methods, such as 
dissolution therapy or T tube track extraction, may be preferable as 
they are associated with less risk. Endoscopic sphincterotomy should be 
reserved for patients in whom these alternative techniques fail or are 
inappropriate. 

Keywords: Retained stones, endoscopic sphincterotomy 


been performed without successful dissolution and this had delayed 
referral to a mean of 104 days (range 82-126). In patients with T tubes 
who had not undergone attempts at chemical dissolution, the mean 
time between operation and endoscopic sphincterotomy was 30 days 

Endoscopic retrograde cholangiopancreatography (ERCP) and 
endoscopic sphincterotomy were performed by one of two clinicians 
(DF.M and D E-F.T.) using standard methods already described in 
detail?> All patients were given mezlocillin 2 g IV before the procedure. 


Results 


Seventy-three patients underwent endoscopy but in two the 
papilla, distorted by previous surgery, could not be cannulated 
and ERCP was not possible. Both these patients underwent 
surgery, as did two others in whom the retained stones shown 
on ERCP were considered too large for endoscopic removal 
and in whom endoscopic sphincterotomy was not undertaken. 
One patient in whom bleeding from endoscopic sphincterotomy 
precluded attempts at stone extraction at the first attempt 
declined a second endoscopy and later underwent reoperation. 
In five patients, complications—bleeding, cholangitis and an 
impacted extraction basket—precipitated emergency operation 
before the stones could be cleared. We failed to extract the 
stones endoscopically in 10 patients. 

In all 63 patients successfully treated, eventual clearance of 
the ducts was demonstrated by ERCP. Our policy is to repeat 
ERCP until the ducts are proved to be clear; 32 patients 
required a second attempt and of these, 9 required a third, 6 
a fourth and 1 a fifth attempt before clear ducts were demon- 
strated. A mean of 1-6 endoscopies per patient was required. 


Complications 


The most common complication was bleeding which, defined 
by the strict criterion of a fall in Hb of 2 g/d! or more, occurred 
after endoscopic sphincterotomy in nine patients (12 per cent). 
Of these, six required transfusion (8 per cent) and four of these 
(5 per cent) required emergency operation at which the retained 
stones were removed and haemostasis was secured. All survived. 

Of the six patients requiring transfusion, all had bled heavily 
immediately after endoscopic sphincterotomy; their Hb had 
fallen by more than 4 g/dl and their mean transfusion require- 
ment was 5 units. Of the four patients who underwent surgery, 
all had clinical evidence of continued bleeding despite trans- 
fusion. The decision to operate was not influenced by failure 
to clear ducts of stones after endoscopic sphincterotomy. 
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Acute pancreatitis with abdominal pain and a serum amylase 
level of more than 1000 units/l occurred in two patients and 
prolonged their in-patient stay from the usual 24 h to 4 and 8 
days. Both recovered and remained well. 

Acute cholangitis occurred in two patients. In one this 
followed endoscopic sphincterotomy with unsuccessful at- 
tempts at extraction and was treated with vigorous antibiotic 
therapy; the retained stone was removed at subsequent ERCP. 
In the second, cholangitis complicated nasobiliary perfusion 
with cholate after a fourth attempt at extraction had failed. Its 
onset provoked surgical removal of the stone and drainage of 
the common bile duct. 

A morbidly obese 43-year-old man with cholangitis and 
jaundice suffered impaction of the extraction basket and gall- 
stone after sphincterotomy. His common bile duct stone had 
been purposely left without exploration of the duct at previous 
cholecystectomy. Surgery was required to remove the basket 
and stone but he died of metabolic and respiratory complica- 
tions. 

‘There were 14 complications in all, i.e. in 19 percent of 
patients or 12 percent of endoscopic procedures. 


Deaths 


Two patients died within 30 days of ERCP. One death followed 
the complication of an impacted extraction basket described 


‘above. Another, elderly patient had undergone six surgical 


explorations of her common bile duct; endoscopic extraction 
was unsuccessful. She underwent her seventh surgical explora- 


- tion of the common bile duct and died of complications. - 


Discussion 

This study evaluates our experience in removing retained 
stones; we have included all patients referred for consideration 
of endoscopic removal and all complications occurring within 
30 days of endoscopy. 

A successful sphincterotomy was achieved in 69 of 73 
patients (95 per cent) (although in two it was deliberately not 
attempted because the stone was considered too large for 
endoscopic extraction). This proportion is broadly similar to 


other reported series*? though rather better than our own’ 


results in all patients presenting with stones in the common 
bile “duct, in which- a sphincterotomy was achieved in 88 
percent**. The ducts were cleared in 63 of 73 patients (86 
percent), a proportion similar to our own results for all cases 
(79 per cent)>*. 

It is not clear from other reports how many attempts were 
required before clearance of the ducts was achieved; in our 
series a mean of 1:6 endoscopies per patient was required. 
O'Doherty et al.’ imply that, of 39 patients, only 2 required a 
second endoscopy to complete endoscopic sphincterotomy or 
stone extraction, in which case their success rate at first attempt 
is much better than ours. In our series, 32 patients (44 per cent) 
underwent a second ERCP although in 11 of these the cholangi- 
ogram showed that the ducts had cleared as a result of the first 
procedure. 

The striking feature of this experience is the incidence of 
complications, which occurred in 14 patients (19 percent) and 
which led to emergency operation in 6. Our own previously 
reported complication rate** for endoscopic stone removal in 
all cases (12-3 per cent of patients) was also rather higher than 
most, possibly because of the very strict criterion adopted for 
the definition of bleeding. Even so, six patients required 
transfusion and four required urgent surgery. 

We (J.C. McGregor, D. F. Martin, M. E. Lambert and D. E. 
F. Tweedle, unpublished results) and others** have evaluated 
risk factors for complications after endoscopic sphincterotomy. 
In our series of 383 patients, the independent significant factors 
associated with complications were found to be low serum 
albumin, raised serum creatinine, raised blood white cell count 
and a history of previous biliary surgery. All patients studied in 
this report had, of course, undergone surgery but the incidence 
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of the other risk factors was no higher than for all patients with 
stones in the common bile duct. It may be that distortion or 
perhaps oedema of the papilla resulting from surgery may be 
responsible for the high complication rate, particularly from 
bleeding. In the Leicester series?” elevated serum bilirubin 
concentration was also a risk factor for postendoscopic 
sphincterotomy complications, although this is not our 
experience (J.C. McGregor, D. F. Martin, M. E. Lambert and 
D. E. F. Tweedle, unpublished work). In patients with freely 
draining T tubes the serum bilirubin is likely to be near normal 
and they should be at low risk. Endoscopic removal has a 
greater success rate and a similar complication rate?! when 
compared with surgery, especially in elderly patients. To reduce 
the complications associated with treatment of retained stones it 
may be wisest to attempt flushing or dissolution of stones first, 
possibly followed by extraction via the T tube track if necessary. 
Although the success and complication rates of this procedure 
are variable?®>°, in experienced hands the success rate is high 
(95 per cent) and the morbidity low (4 per cent); Burhenne 
reports no deaths in 661 patients**, These results are better than 
any reported for endoscopic sphincterotomy. In addition’ to 
steerable catheter extraction, percutaneous common duct stone 
extraction using the flexible choledochoscope also appears to be 
a safe, effective method of dealing with retained stones*®37. 
Although endoscopic sphincterotomy has the considerable 
advantage that treatment can be carried out as soon as retained 
stones are discovered, in some patients treatment may be 
unnecessary as stones may pass spontaneously’. Endoscopic 
sphincterotomy may be best employed when less invasive 
procedures are inappropriate or have failed. 
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Cholelithiasis: a serious 
complication after total 
gastrectomy 


To establish the incidence of cholelithiasis after total gastrectomy, 
patients operated on between 1979 and 1985 were reviewed. The study 
group consisted of 30 patients, all free of gallstones at the time of their 
gastrectomy. The median age of the patients was 56 years, the average 
follow-up 40 months. Cholelithiasis developed in 47 per cent of patients 
(14/30) and always within 2 years of total gastrectomy. The incidence 
of cholelithiasis was not related significantly to the sex or age of the 
patients. Morbidity from cholelithiasis was not negligible. Three of the 
fourteen patients presenting with gallstones required medical treatment 
in hospital and later came to cholecystectomy because of specific biliary 
symptoms. Cholelithiasis appears to be a significant complication after 
total gastrectomy. It may be related to the vagotomy which is performed 
at the time of gastrectomy. 

Keywords: Cholelithiasis, gastrectomy, vagotomy 


It is our practice to perform total gastrectomy in patients with 
malignant stomach tumours whenever resection is thought to 
be curative. A complete postoperative check-up, including 
ultrasonographic abdominal examination, is generally carried 
out twice a year. Cholelithiasis was often detected, even though 
these patients had a normal gallbladder before surgery. Al- 
though gallstone disease is reported to be a sequel of gastric 
surgery and vagotomy in particular, the subject has remained 
controversial. In the present study, the occurrence of cholelith- 
iasis after total gastrectomy was analysed. 


Patients and methods 


The records of 40 patients who underwent total gastrectomy in the 
Department of Surgery at Jolimont Hospital, Haine-Saint-Paul be- 
tween 1979 and 1985 were reviewed. Only 30 of the 40 were included 
in the study for the following reasons. Ten patients could not be 
considered as two had previously undergone cholecystectomy, three 
died within a few months of surgery, and the pre-operative finding of 
gallbladder disease in five led to cholecystectomy at the tıme of 
gastrectomy 

Among the study group, gastrectomy was carried out in 29 cases 
for carcanoma and in 1 case for multiple ulceration Gastrointestinal 
continuity was restored ın 25 cases by a Henle loop, in 4 by a Roux-en-Y 
loop and in 1 by a Tomoda loop. The median age at the time of 
operation was 56 years (range 36—77 years). There were 18 mèn (median 
age 54 years) and 12 women (median age 61 years) On average, patients 
have been followed for 40 months (range 12~84 months). The follow-up 
of the patients developing gallstones was almost the same as that of 
the patients retaining a normal gallbladder after operation (42 and 38 
months, respectively). At the time of gastrectomy, the normality of the 
gallbladder and lack of stones were verified in all the patients by careful 
operative palpation. Before gastrectomy, two patients had been subjec- 
ted to an intravenous cholangiogram and twenty to abdominal ultra- 
sonography, demonstrating in all cases a normal gallbladder All the 
patients were regularly submitted to ultrasonography following gastrec- 
tomy These examinations were performed primarily to detect the 
presence of hepatic metastases, but included careful examination of 
the gallbladder. In the present study, cholelithiasis after gastrectomy 
was defined as gallstones visible on ultrasonography. Finally, we also 
tried to determine the chinical implications of such gallstone disease and 
attempted to define patient groups prone to that complication 


Results 


Ultrasonographic abdominal examination demonstrated that 
gallstones developed in 14 of the 30 gastrectomized patients 
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(47 percent). Cholelithiasis frequently developed soon after 
total gastrectomy (Table 1); indeed, 11 patients developed 
gallstones within 1 year of the operation. After the second year, 
no new gallstones were diagnosed 

Cholelithiasis incidence was also analysed in relation to the 
sex and the age of the patients: 8 women out of 12 (67 percent), 
6 men out of 18 (33 percent), 9 patients over the age of 55 out 
of 16 (56 percent) and 5 patients aged 55 or under out of 14 
(36 percent) developed gallstones. Statistical analysis (x? test) 
indicated that within this small sample no patient group 
appeared particularly prone to developing gallstones. 

Cholelithiasis morbidity among the study group was not 
negligible. Two years after total gastrectomy, one female 
patient, aged 59, was admitted because of acute cholecystitis 
and had to undergo emergency operation. Respectively 2 and 
3 years after surgery, a woman aged 67 and a man aged 46 
presented with buliary colic, fever and icterus. After the acute 
attack, medical treatment with chenodeoxycholic acid was 
started but without success so that cholecystectomy had to be 
performed. Thus 43 percent (3/7) of the patients surviving 5 
years after gastrectomy and presenting with gallstones required 
cholecystectomy for specific biliary symptoms. 

It is to be noted that further investigation with intravenous 
cholangiogram or cholecystography was performed in eight 
patients (including the above-mentioned three cholecystec- 
tomized patients). Gallstones were radiolucent in all patients, 
multiple in four of them, and usually <1 cm in diameter. The 
radiolucent nature of the stones did not give us a precise clue 
about the chemical nature of the gallstones but two of the three 
cholecystectomized patients had their gallstones analysed for 
chemical components. This revealed a pigment stone in the first 


Table 1 Incidence of cholelithiasis after total gastrectomy 


Cholelithiasis 


Follow-up Number of Recent Incidence 
(years) patients diagnosis (%) 
1 30 11 11/30 (37) 
2 23 3 12/23 (52) 
3 21 0 10/21 (48) 
4 17 0 9/17 (53) 
5 14 0 7/14 (50) 
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case and a calcium bilirubinate stone in the second although 
cholesterol stones had been expected. This enabled us to 
understand why treatment with chenodeoxycholic acid had 
been unsuccessful. 


Discussion 


In the present study we have demonstrated that within 2 years 
of total gastrectomy, 52 per cent (12/23) of the patients who 
had a normal gallbladder at the time of operation produced 
gallstones (Table 1). It has been shown that the prevalence of 
gallstone disease among a 60-year-old standard population 1s 
about 10 percent! and it appears likely that cholelithiasis in 
our patients was a sequel of total gastrectomy. Furthermore, in 
our study group, 22 patients had good pre-operative objective 
evidence of an absence of gallstones. In the case of the other 
eight patients, it could be claimed that peroperative palpation 

. gave falsely negative findings regarding gallstones. However, 
in our experience, operative palpation has always been in good 
agreement with pre-operative investigations and it appears to be 
a reliable means of assessing gallbladder normality. Only four of 
these eight patients developed gallstones and this was the same 
proportion as that seen in the whole group. Furthermore, 
gallstone disease after gastrectomy was defined as visible stones 
at ultrasonography. If anything, the incidence of cholelithiasis 
might be underestimated by this definition. 

Although the matter remains controversial’, several clinical 
studies have pointed out the increased incidence of cholelithiasis 
after truncal vagotomy. That incidence varies from 9 to 
21 percent with a follow-up generally >5 years*~’. Gastrec- 
tomy ın addition to truncal vagotomy could increase the risk 
of gallstone disease**. Preservation of the extragastric 
branches of the vagus nerves as achieved by selective vagotomy 
or parietal cell vagotomy ensures normal function of the 
gallbladder and reduces the incidence of gallstone develop- 
ment**. After truncal vagotomy, dilatation and unsatisfactory 
emptying of the gallbladder result in stasis which could en- 
courage subsequent stone formation*-”!°_ Increased resist- 
ance to flow through the sphincter of Oddi may represent the 
initial step leading to gallbladder dilatation, bile stasis and 
ultimately gallstone formation’!. In contrast, some authors 
have shown that neither gallbladder filling nor gallbladder 
emptying ın response to cholecystokinin stimulation was altered 
by vagotomy!?!3. Some animal experiments'*: 15 have 
demonstrated a post-vagotomy increase in bile lithogenic index 
(fall in bile acid concentration and/or rise in cholesterol 
concentration). Human studies, on the other hand, have failed 
to establish a trend toward bile lithogenicity after 
vagotomy!*®, In patients with truncal vagotomy, impaired 
pancreatic enzyme secretion in response to nutrients has been 
observed. As the pancreas responded normally to exogenous 
hormonal stimulation, it was suggested that vagotomy could 
reduce the amount of cholecystokinin released from the 
intestinal mucosa!”!®, Yet, Hopman et al. who used a radio- 
immunoassay instead of bioassay to measure plasma 
cholecystokinin concentration, did not confirm those regults??, 

While no clear mechanism can be determined, it appears 
that gallbladder dysfunction is related to section of the 
hepatic branches of the vagus nerves?°. As Griffith!® rightly 
points out, anatomical dissections indicate that incomplete 
hepatic vagotomy quite frequently occurs in the course of 
truncal vagotomy, particularly in patients whose hepatic vagus 
nerves arise proximally and lie adjacent to the right crus, well 
removed from the oesophagus. The variable rate of incomplete 
hepatic vagotomy probably results in a variable rate of biliary 
sequelae. 

This concept may be applied to the high incidence of 
cholelithiasis observed after total gastrectomy. The surgical 
procedure includes a complete section of the lower oesophagus 
and of the lesser omentum with ligature of the left gastric artery 
at its base. Therefore, except for aberrant vagus nerves, total 
gastrectomy implies complete hepatic vagotomy. 
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Gallstones were produced soon after gastrectomy as 79 
percent (11/14) of the cases were diagnosed within a 1 year 
follow-up. On the other hand, beyond the second year no new 
gallstone was discovered. Miller?! also found that gallstones 
appeared within 7-32 months of truncal vagotomy. In dogs, 
Tompkins et al.? have recorded the presence of lithogenic bile 
after vagotomy. However, the lithogenicity disappeared within 
an 8-week ‘postoperative period. Consequently, as Rehnberg 
and Haglund® have reported, predisposition to gallstones may 
be transitory. 

Morbidity of cholelithiasis was not negligible in our patients. 
We have also shown that chenodeoxycholic acid is not always a 
reliable treatment. If our data can be confirmed by other 
authors, one may ın future advise routine cholecystectomy when 
carrying out total gastrectomy. 
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Definitive radiation therapy for 


selected cancers of the rectum 


During the last 15 years, over 400 patients with adenocarcinoma of the 
rectum have undergone a course of endocavitary irradiation for cure 
or palliation of Dukes’ A and B disease. This treatment method makes 
use of an unconventional fractionation scheme, by which the tumour 
receives 10000-12000 cGy in approximately four fractions over a 
period of about 60 days. The treatments are separated by an interval 
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Sphincter-saving procedures have recently evoked great interest 
in the treatment of rectal cancer. A number of protocols is 
evolving in an attempt to identify optimal methods of local 
treatment. Following the pioneering work of Papillon’ it has 
become apparent that endocavitary irradiation has a variety of 
advantages over other treatment methods for appropriate 
patients. An abdominoperineal resection with its associated 
colostomy and incidence of male impotence is avoided. The 
treatment is without any risk of mortality and has only minimal 
local morbidity. Patients are treated on an outpatient basis, 
they do not require general anaesthesia and can continue 
normal daily activities without loss of work time. Due to the 
nature and the quality of the X-ray beam used in this technique, 
perforation of the rectal wall does not occur and a high dose 
may be delivered to the tumour bed with minimal irradiation 
of the surrounding tissues. Patients may be followed without 
special facilities as sigmoidoscopy gives clear visualization of 
the rectal wall. Should a patient develop a second lesion in the 
rectum or a recurrence of the original lesion, radical surgery is 
not precluded. As the volume of tissue treated is minimal, 
surgical techniques and postoperative healing are not 
compromised. 

This review examines our own results using this approach 
in patients with rectal cancer. 


Patients and methods 


Selection of patients 

When offering patients local treatment as an alternative to radical 
excision, it is important to achieve results equal to those of traditional 
therapy. For this reason strict criteria must be applied to ensure patient 
suitability. At present it is estimated that approximately 15-20 per cent 
of patients with carcinoma of the rectum may be suitable for this method 
of treatment?. 

The lesion should be Dukes’ A. According to Morson’s review of 
surgical specimens’, lesions of this stage exhibit a probability of 
perirectal lymph node involvement of less than 10 per cent. The rectal 
mucosa must be examined by very careful digital palpation to exclude 
the presence of perirectal nodes. 
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of 2 or 3 weeks. This method of definitive irradiation allows suitable 
patients to avoid abdominoperineal resection and its drawbacks. 
Hospitalization is avoided and the patients maintain a normal daily life. 
Approximately 15~20 percent of all rectal cancer patients may be 
expected to fulfil the criteria for selection, which are sufficiently strict 
that the local control (95 per cent) and 5-year survival rates (94 per cent) 
can exceed those of surgery for comparable disease. 

Keywords: Endocavitary irradiation, rectum, neoplasm, radiation therapy, contact therapy 


Although digital examination by an experienced clinician may have 
an accuracy of over 80 per cent* it is now possible to obtain more 
objective information regarding the extent of the lesion and the status 
of the perirectal lymph nodes pre-operatively by computed tomographic 
scanning, nuclear magnetic resonance imaging and transrectal utira- 
sound**®. Transrectal ultrasound appears able to provide optimal 
information in our own unpublished comparison of the three methods. 

The lesion should be mobile as fixation indicates penetration 
through the muscularis into the serosa or perirectal fat. The diameter 
of the lesion should be no greater than 30cm. The treatment 
proctoscope allows a 29 cm target volume to be treated and lesions 
up to 5cm may be treated by overlapping fields. The tumour must le 
distal to the peritoneal reflection and must not encroach across the 
dentate line into the anal canal. The modified squamous epithelium of 
the anal canal is extremely senstive to high doses of irradiation and 
excessive morbidity would occur if this area were allowed to receive 
treatment by this technique and fractionation scheme. 

Polypoid, exophytic and ulcerative lesions are all suitable for 
endocavitary irradiation provided the above criteria are fulfilled. H is 
important to review the histological differentiation of these tumours, 
and only well or moderately differentiated lesions should be accepted 
for this treatment. Poorly differentiated lesions are more likely to 
metastasize, both to perirectal nodes* and to distant sites. Tt may be 
argued however that these higher grade lesions have such 2 poor 
prognosis, even when radical surgery is performed, that in special 
situations palliative endocavitary irradiation may be an excellent 
method of gaining local control. 

Certain patients may be referred because they are medically 
inoperable or have refused an abdominoperineal resection. Some of 
these patients, who do not fit within the selection criteria for this 
treatment method, can be offered a course of therapy and are then 
placed into a separate palliative group. Many patients are déemed 
unsuitable and are not offered endocavitary irradiation because of 
advanced disease and some are rejected if technical difficulties prevent 
the adequate delivery of treatment. 








Method 

Endocavitary irradiation is delivered on an outpatient basis, Patients 
have an enema before examination and treatment; dietary restrict 
are unnecessary. Some patients require local anaesthesia whic 
administered by perianal block using | per cent lignocaine. ; 
is positioned on a proctological tilt table. After digital and proctoscopie 
examinations, using specially designed applicators equipped with 
fibreoptics, treatment is delivered from a Philips (Philips, Emdhoven, 
The Netherlands) RT-50 contact machine. The patient is able to resume 
normal activity immediately after therapy. 
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Figure 1 Diagram to show endocavitary irradiation being delivered 


It is vital that the radiation field remains constant during treatment 
and, in order to ensure that the lesion is within the target area, the 
treatment proctoscope must be hand-held in a firm manner. The X-ray 
tube must likewise be held without any movement (Figure 1). The 
output of the RT-50 is rapid and the treatment time is under 4 min 
The radiological protection required is minimal and gowns lined with 
1-0 mm of lead for all personnel. and gloves containing 0-5 mm of lead 
for the operator, are sufficient 

Patients receive a total dose of between 10000 and 12000 cGy in three 
to four treatments given at intervals of 2-3 weeks over approximately 
60 days. If the lesion is larger than 3 cm in diameter, two fields may 
be treated at each session until sufficient regression has taken place to 
allow the tumour to be encompassed in one field. This often occurs 
after the first or second treatment. If a lesion is very small, a treatment 
proctoscope may be used which allows a field 25 cm in diameter to 
be treated. The majority of patients receive therapy through a 2-9 cm 
diameter applicator. The 50 per cent isodose line is at 6 mm and it is 
becoming apparent that the dose distribution is such that it is likely that 
a number of Dukes’ B lesions can be treated. Accurate calibration of 
the equipment, which has a high output and a short focal source 
distance, is obviously of great importance 

Patients are followed at regular intervals by digital palpation, direct 
visualization and laboratory and imaging studies. Biopsies are not 
routinely performed except when recurrence is suspected 


Special situations 


It has been shown by various trials that external beam irradiation can 
reduce the number of positive perirectal lymph nodes in patients with 
locally advanced carcinoma of the rectum”. It is also known that 
following external beam irradiation there is a marked decrease in the 
number of patients presenting with local recurrence?~'*. There is a 
group of patients who are referred for treatment with tumours which 
marginally fit the selection criteria. As in the palliative group, some 
have refused surgery and some are medically inoperable. These 
patients may be offered a course of external beam irradiation in addition 
to endocavitary therapy. The former may be delivered initially and, 
after 6-7 weeks, if significant regression of the tumour has been 
achieved, a short course of endocavitary irradiation is offered. While 
this combination of radiation techniques widens the scope for sphincter 
preservation, careful patient selection is imperative if the results are to 
continue to compete with those of surgery?:!* 

Since the inception of endocavitary irradiation at Highland Hospital 
14 patients have presented with large villous adenomas. No invasive 
carcinoma was identified in any of these patients. The lesions were all 
greater than 3 cm in diameter and five had failed after treatment by 
numerous surgical manoeuvres. Owing to either medical inoperability or 
refusal of further surgery, these patients were referred to the Radiation 
Therapy department. It has been found that these tumours are more 
radioresistant than invasive adenocarcinoma, even when the uncon- 
ventional fraction scheme of endocavitary irradiation is used, and higher 
doses are often required for eradication 

In 1983 a patient was referred for endocavitary irradiation with a 
rectal lesion which had metastasized to the liver. Histological exami- 
nation of the tumour demonstrated carcinoid. The proctological 
examination revealed a grey exophytic lesion, quite unlike carcinoma 
in appearance. In an effort to avoid obstruction and a colostomy this 
patient was accepted for endocavitary irradiation with palliative intent 
The tumour received 13000 cGy in four fractions over 71 days. 
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Results 


At the time of the initial visit to the department, patients 
are accepted for either the radical (curative) or the palliative 
treatment group. Between July 1973 and June 1987, 192 patients 
were treated for cure. Local control has been achieved in 183 
(95 per cent) patients (Figures 2 and 3). This is defined as no 
evidence of local disease on clinical examination or on 
laboratory or imaging studies. Nine patients have had local 
recurrence, three of whom have died of disease. Five of these 
nine patients were salvaged by surgery and one has persistent 
disease. Forty-five patients have died from intercurrent disease. 
Eighty patients have been followed for a minimum of 5 years. 
Cure was achieved in 74 (93 per cent) of these patients and two 
have died of disease. 

Within the same time period (1973-1987), 117 patients 





Figure? Adenocarcinoma on rectal wall before endocavitary irradiation 





Figure 3 Rectal wall immediately after delivery of the final dose of 
endocavitary irradiation (11 500 cGy in four treatments over 50 days) 
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were assigned to the palliative group. In this group, 49 
(42 per cent) patients appear to be cured in that they have 
not manifested recurrent disease to date; a further 51 patients 
(44 per cent) achieved significant palliation of symptoms; and 
{7 (14 percent) patients received no discernible benefit from 
therapy. 

Of the 14 patients who received treatment for villous 
adenomas, 4 have had local recurrence following endocavitary 
irradiation and were salvaged by a repeat course of therapy. 
Two of the four patients have died from other causes and two 
remain alive and well. Ten patients have required no further 
therapy. 

The patient with a carcinoid tumour was observed carefully 
and after therapy moderate superficial necrosis was evident in 
the treatment area. Examination at 24 months revealed an 
increase in the size of liver metastases with the addition of 
mediastinal and bone involvement. He died of liver metastases 
3-2 years after therapy; post-mortem examination revealed that 
the rectum was free of disease. 

The mucosa of the rectum reacts remarkably well when 
subjected to the fractionation scheme used in endocavitary 
irradiation; following total doses as high as 17500 cGy in six 
treatments over 100 days, sublethal damage is repaired. Over 
400 patients have been thus treated at Highland Hospital and 
no serious local morbidity has been encountered although 
patients may experience minor bleeding or mucous discharge 
during the course of treatment. Of 403 patients 87 (22 per cent) 
have exhibited some superficial necrosis in the treatment area 
and healing has occurred after the use of steroid enemas. 
Long-term follow-up usually reveals an area of slight atrophy 
at the treatment site but otherwise the rectal wall is smooth and 
soft on palpation. Some patients demonstrate telangiectasia 
within the atrophic area and these patients may report minor 
bleeding following the ingestion of excessive roughage. A few 
patients have reported unusually persistent bleeding after 
treatment and it is interesting that on careful questioning a 
number of these patients admit to the use of routine aspirin 
for anticoagulation. 

A number of patients are referred for endocavitary irradiation 
following unsuccessful attempts at local excision with or 
without fulguration. In some instances these procedures have 
been carried out on several occasions and the patient presents 
for endocavitary irradiation after more than one recurrence. 
The outcome of these patients after therapy is comparable to 
that of patients who have undergone a pretreatment biopsy, but 
the local reaction is considerably more pronounced. In the group 
of 192 patients treated for cure by endocavitary irradiation, 32 
patients had undergone prior surgical procedures in addition 
to a biopsy. After treatment, excessive local reaction was 
demonstrated in 14 (44 per cent) of these patients. Superficial 
necrosis in the target area, although asymptomatic, may require 
protracted courses of steroid retention enemas before healing 
takes place. After surgical procedures the vasculature of the 
rectal mucosa is disturbed and tumour cells may be lodged in 
anoxic scar tissue, causing increased radioresistance. 


Discussion 


The modified squamous epithelium of the anal canal responds 
to irradiation in a manner similar to that of normal skin. It is 
crucial therefore that patients in whom the rectal lesion 
encroaches into the anal canal are not treated in this way. Some 
patients have been treated where the inferior border of the 
lesion was 0-25 cm above the dentate line. A few months after 
therapy, proctitis developed which eventually responded to 
steroid retention enemas. If the anal canal is treated the 
possibility exists that a very severe proctitis would develop, 
necessitating an abdominoperineal resection for pain control. 
After endocavitary irradiation many patients are followed 
not only in the radiation therapy department but also by their 
surgeon and/or endoscopist. This allows optimal follow-up as 
patients are able to undergo regular colonoscopy in addition 
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to sigmoidoscopy. There is a tendency to view with suspicion 
the area of the rectal mucosa that has received treatment. In 
an effort to rule out local recurrence, post-treatment biopsies 
of mucosa with normal appearance are sometimes taken: 
subsegently a fibrotic nodule may be palpated, prompting 
further investigation which may include a second biopsy. At 
this time there appears to be a lack of understanding that tissue 
which has received high doses of irradiation heals by fibrosis and 
frequent biopsies may lead to unnecessary radical procedures, 
performed for suspected recurrence. 

It has become apparent that the time-dose relationship of 
endocavitary irradiation is very important. It is felt that the 
optimal schedule is approximately four treatments within 60 
days, given at intervals of 2-3 weeks; if additional doses are 
required, they should be given over a proportionate time, Three 
of nine patients in the curative group who had local recurrence 
received therapy over what is now considered an excessive time 
period. All three patients came from outside the community 
and experienced travel difficulties for a variety of reasons. 

For three-quarters of a century surgery has been the 
traditional accepted management for all stages of carcinoma of 
the rectum. Radiotherapy is now challenging the role of surgery 
in the treatment of early disease. It is interesting that this should 
be accomplished by the peculiar use of a low energy beam 
machine which has been available for many years, rather than 
by one of the more powerful machines that takes advantage of 
new technology. It is regrettable that this machine is no longer 
in production. 
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An aetiology for fistula in ano 


Four cases of superficial peri-anal fistula occurring in early infancy are 
described. They were all successfully treated by complete excision of 
the fistula. Histological examination of the excised fistulae revealed a 
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It is generally considered that peri-anal fistulae arise as a result 
of preceding peri-anal sepsis. The origin of some abscesses from 
anal glands was postulated by Parks’, who also proposed that 
fistulae found in early childhood were likely to be due to 
congenital abnormalities of these glands. To support the 
proposition that many fistulae of early childhood are of 
congenital origin we reviewed the case histories of four infants 
who presented to us with this problem over a period of 
5 months. 


Case reports 

Case 1 

A 13-month-old boy with a history of two previous peri-anal abscesses, 
one at 6 months and the other at 11 months, presented with a pit 
antero-lateral to the anus. At operation he was found to have a 
superficial (subcutaneous) peri-anal fistula (Figure /) which was excised 
and submitted for histological examination. The fistula tract was lined 
partly by transitional-type epithelium and partly by inflamed granulation 
tissue (Figure 2). 


Case 2 

A 2-month-old boy presented with a persistent discharge from a small 
pit antero-lateral to the anus, which followed a peri-anal abscess 
3 weeks previously. At operation a superficial peri-anal fistula was found 
and excised. Histological examination revealed columnar, mucus- 
secreting epithelium along the length of the tract with surrounding 
layers of squamous or transitional-type epithelium. 


Case 3 

A 5-month-old boy presented with a pit antero-lateral to the anus which 
had appeared after a peri-anal abscess had discharged its contents 
4 weeks previously. Under anaesthetic, probing of the pit revealed a 
superficial peri-anal fistula which was completely excised and found 
to be lined partly by stratified squamous and partly by a layer of 
columnar cells superficial to several layers of proliferated ‘reserve’ cells. 


Case 4 

An 8-month-old boy was referred after two peri-anal abscesses had 
been drained 6 and 8 weeks previously. He had a small pit lateral to 
the anus, which was shown at operation to be part of a superficial 
peri-anal fistula. The histological features of the fistula tract were found 
to be non-specific. 


In all four infants the wounds had healed completely within 1 week. 
None had recurred at review 10 months after operation. 


Discussion 


The four male infants all presented with a history of peri-anal 
abscesses, which in three had discharged spontaneously. In all 
cases the cutaneous opening was anterior to the anus and the 
tracts ran radially to the ano-rectum. All were superficial and, 


mixture of columnar, transitional and stratified squamous epithelium 
lining the tracts in three cases and non-specific connective tissue in the 
fourth. It is postulated that the presence of these inappropriate types 
of epithelium (columnar and transitional) along the length of the 
fistulous tract is evidence of a congenital origin for peri-anal fistulae 
presenting in the first few months of life. 

Keywords: Peri-anal fistula, congenital aetiology 


in three, there was no clinical evidence of infection at the time 
of presentation. The fistulae were treated conventionally by 
excision of the tract and laying open the wound. The results 
have been uniformly good with rapid healing. 

The presence of transitional and columnar epithelium, which 
formed a substantial part of the lining of three of the fistulae, 
was not expected. There are two possible explanations for the 
presence of these epithelia. One is metaplasia due to chronic 





Figure 1 Fistula in ano in /3-month-old boy 





Figure 2 Histological appearance of fistula tract showing well- 
organized transitional epithelium 
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inflammation. This inflammation is generally attributed in 
adults to infection within a peri-anal gland, leading to 
abscess and subsequent fistula formation!. More recently, it 
has been proposed that an excess of androgens may lead to the 
formation of abnormal anal glands in utero and that these are 
predisposed to infection?”>. 

In our cases, the extent and well ordered nature of the 
epithelial tract lining combined with the inconstant presence 
of inflammatory cell infiltrates on histology leads us to postulate 
an alternative explanation for the genesis of these fistulae in 
infants. It is known that ectopic epithelia can appear at a 
distance from their site of origin due to early migration of cells 
during development*. Given this potential, it would be surprising 
if during the early complex development of the perineum from 
the cloacal membrane, migratory cells from the urogenital sinus 
or the primitive hindgut did not, on occasion, become locally 
displaced. 

The formation of the male perineum involves fusion of the 
urethral and genital folds over the urogenital sinus, which 
differentiates into the bladder and urethra. The migratory cells 
from the urogenital sinus could then become trapped amid the 
fused folds in the subcutaneous tissue of the peri-anal region 
and ın close proximity to the anteriorly placed anal glands. 
This might explain the higher incidence of peri-anal fistulae in 
males as the fusion of the genital folds in the female is much 
less extensive, and might also account for the fact that most of 
these tracts are anterior to a line drawn horizontally through 
the anus. 

Congenital fistulae ın the perineum due to failure of fusion 
of genital folds can occur, but are rare. We suggest that, more 
commonly, congenital sinuses penetrate deep into the peri-anal 
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tissues. Inflammation at the blind subcutaneous end of such a 
tract leads to suppuration and discharge through the skin with 
the establishment of a fistula. The predisposition to the 
condition is therefore primarily congenital. If it ıs accepted that 
many peri-anal fistulae of early childhood have this aetiology, 
then adult peri-anal fistulae may have a similar cause. In this 
circumstance, however, chronic inflammation leads to destruc- 
tion of the well ordered ectopic epithelia giving rise to the 
standard theory that the fistulae are caused solely by infection. 
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Proliferation patterns and 
aneuploidy in adenomatous polyps 
of the colon 


The frequency of aneuploidy and the proliferative activity of 57 
colorectal adenomatous polyps was investigated by static 
cytophotometry and compared with 43 adenocarcinomas and 60 samples 
of normal mucosa. Twenty per cent of the adenomas contained aneuploid 
cells compared with 63 per cent of the adenocarcinomas. Except in the 
case of villous adenomas, there was a general increase in the proliferative 
activity of the diploid adenomas with increasing degrees of dysplasia. All 
of the adenomas showed an increase in proliferation compared with 
normal mucosa. There was a positive correlation between the size of the 
diploid adenomas and proliferative activity (P<0-001). 

Keywords: Cell proliferation, ploidy, colonic adenomas 


Large bowel adenomas are common lesions in those 
populations where there is a high incidence of colorectal cancer! 
and some of these adenomas will be the precursors of malignant 
neoplasms. The likelihood of malignancy developing in an 
adenoma 3s related to increasing size, a villous as opposed to a 
tubular growth pattern, and the severity of dysplasia of the 
epithelium?. The interpretation of dysplasia, however, is a 
subjective assessment with disagreement between pathologists 
which reduces its use in predicting malignant change. 

It is known that some colonic carcmomas contain aneuploid 
cell lines? so the presence of these aneuploid cells in 
adenomatous polyps may be indicative of malignant change. 
Aneuploid cells would not be expected in adenomas that are 
going to develop into diploid adenocarcinomas, so this test 
would not predict malignant change in diploid adenomas. It is 
probable that as adenomas undergo malignant change, there is 
an alteration in the kinetic organization of the cells. This paper 
investigates the proliferative activity of adenomatous polyps in 
an attempt to distinguish those polyps which are most likely to 
undergo malignant change. 


Materials and methods 


A total of 57 adenomatous polyps were investigated either after removal 
by diathermy at colonoscopy or after surgical resection. The polyps 
were measured and the surface was brushed vigorously with a 
cytological brush yielding single cells which were suspended ın Hanks’ 
tissue culture medium containmg 10 percent ethanol and 1 per cent 
glacial acetic acid. The polyps were fixed in formalin for histological 
examination and examined by an independent histopathologist 
experienced in the interpretation of colonic pathology. Material from 43 
large bowel carcinomas, and from 60 samples of normal mucosa taken 
at colonoscopy from patients without neoplastic disease or 
inflammatory disease at different sites on the colon, were also 
investigated for comparison. 

The cell samples were synnged through a 25G needle three times to 
disaggregate any clumps of cells. The cells were then washed three times 
in PBS pH 7-4 and cytopreparations were made using a Shandon* 
cytospin and these were then fixed in Carbowax* ethanol containing 
1 per cent glacial acetic acid and 0-3 per cent polyethylene glycol). 


Histochemistry 
After being hydrolysed for 50 mun ın SN hydrochloric acid, the cells were 
stained for DNA with Schiff’s reagent. 


DNA measurement 
Measurements were made by means of a Vickers M85 scanning and 
integrating microdensitometer at 550 nm with a x40 objective and a 








* Carbowax ıs manufactured by Sigma Chemical Company Ltd., Poole, 
UK, Shandon cytospin ıs manufactured by Shandon Southern Products 
Ltd, Runcorn, UK 


scanning spot size of 0-5 um in the plane of the specimen A mask which 
had a diameter of either 10, 15 or 20 um was used depending on the size 
of the cells in the sample. The DNA content of 100 epithelial cells was 
measured, cells bemg selected using a grid system on a manually 
operated stage to prevent any bias. Histograms of DNA content were 
plotted and the percentage of cells containing a hyperdiploid DNA 
content was calculated and this was called the proliferative index. After 
the DNA content of 100 ceils had been measured for the proliferative 
index, the whole slide containing up to 2000 cells was scanned for the 
presence of hyperchromic cells and those with large nuclei. The DNA 
content of these cells was measured and the presence of any containing a 
hypertetraploid DNA content was noted. 


Statistics 

The proliferative mdices and the size of diploid and aneuploid adenomas 
were compared using Student’s t test. No statistical analysis has been 
attempted to compare the ploidy profiles because of the small numbers 
of adenomas in the different subsets Linear regression analysis was used 
to correlate the size of the diploid adenomas with the probferative 
indices, 


Results 


Histological assessment 

Of the 57 adenomatous polyps, 38 were tubular adenomas, 15 
were tubulovillous adenomas and 4 were villous adenomas. Of 
the 38 tubular adenomas, 12 had mild dysplasia, 25 had 
moderate dysplasia and 1 had severe dysplasia. Of the 15 
tubulovillous adenomas, 5 had mild dysplasia, 7 had moderate 
dysplasia and 3 had severe dysplasia. Two of the villous 
adenomas had moderate dysplasia and two had severe 
dysplasia. 


Ploidy profiles ; 

Four types of ploidy histograms were obtained for the 
adenomas and the adenocarcinomas. The first type showed a 
single diploid peak, with an even number of cells between 
diploid and tetraploid (Figure 1). In type 2 there was a diploid 
peak and a second smaller tetraploid peak with a small number 
of cells in between. The third type showed a similar pattern to 
types 1 and 2, but with additional cells containing a 
hypertetraploid DNA content, and in the fourth type a second 
peak not in the tetraploid range, as well as hypertetraploid cells 
were seen (Figure 1). Type 3 and type 4 histograms were 
classified as aneuploid. 

All specimens of normal mucosa had DNA histograms with 
the type 1 diploid profile. The distribution of the ploidy profiles 
of the adenomas and adenocarcinomas, and the relationship of 
the ploidy profiles with histological type and degree of dysplasia 
of the adenomas is summarized in Table 1. Thirteen per cent of 
the tubular adenomas were aneuploid. This is increased to 
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33 per cent in the tubulovillous adenomas and again to 
50 per cent in the villous adenomas. Aneuploidy was seen more 
frequently in the adenomas with moderate or severe dysplasia 
than in those with mild dysplasia, although the degree of 
differentiation of the adenocarcinomas did not show any 
correlation with the percentage of aneuploid lesions. In total, 
21 per cent of the adenomas contained aneuploid ceils 
compared with 63 per cent of the adenocarcinomas. 


LiL 
Liu 


Figure 1 DNA distribution patterns of the four types of profiles seen. 
a type 1; b type 2, c type 3, d type 4 


Relationship of ploidy to size 

The mean size of the aneuploid adenomas was 2:3+06cm 
which was significantly larger than the mean size of the diploid 
adenomas (1:14+0-14cm, P<0-02). 


Prolyferative indices 


Relationship to adenoma type. The mean proliferative index 
of normal mucosa (2:2+0-3) was significantly lower than the 
mean values of the diploid adenomas (9-6 +0-8) and the diploid 
carcinomas (17:7 + 2:4) (P<0-001). The mean values obtained 
for the’ tubular adenomas (9:0+0-9) and the tubulovillous 
adenomas (12:7 +2:1) were not significantly different although 
both of these values were significantly higher than that of 
normal mucosa (P< 0-001). The two diploid villous adenomas 
studied had a mean proliferative index of 4-5+ 1:5, which was 
lower than the other adenomas and not significantly different 
from normal mucosa. Overall, the adenomas had significantly 
lower proliferative indices than the adenocarcinomas (P< 0-001). 


Relationship to degree of dysplasia. The mean proliferative 
index of 6541-1 in the diploid adenomas with minimal 
dysplasia was significantly lower than the mean proliferative 
index of 11:°7+1-1 in the diploid adenomas with moderate 
dysplasia (P< 0-01) (Table 2), although the value for the lesions 

th mild dysplasia was still significantly greater than the value 
obtained for normal mucosa (P<0-001). The mean proliferative 
index in adenomas with severe dysplasia of 11043-8 was not 
significantly different from those with mild or moderate 
dysplasia although there were only four specimens in the group. 

The diploid carcinomas contained significantly more 
proliferating cells than the diploid tubular adenomas with mild 


Table 1 Ploidy profiles of the different types of adenomas, compared with adenocarcinomas and normal mucosa 











Ploidy profile 
Degree of 
n dysplasia n Type 1 Type 2 Type 3 Type 4 

Tubular adenomas 38 Mild 12 11 (92%) 1 (8%) 0 0 

Moderate 25 16 (64%) 4 (16%) 5 (20%) 0 

Severe 1 0 1 (100%) 0 0 

Total 27 (71%) 6 (16%) 5 (13%) 0 
Tubulovillous adenomas 15 Mild, 5 3 (60%) 1 (20%) 0 1 20%) 

Moderate 7 3 (43%) 2 (29%) 2 (29%) 0 

Severe, 3 0 1 83%) 1 83%) 163%) 

Total 6 (40%) 4 (27%) 3 (20%) 2 (13%) 
Villous adenomas 4 Mild 0 0 0 0 0 

Moderate 2 0 0 1 (50%) 1 (50%) 

Severe 2 2 (100%) 0 0 0 

Total 2 (50%) 0 1 (25%) 1 (25%) 
Adenocarcinomas 43 Well 3 1 (33%) 0 0 2 (67%) 

Moderate 35 7 (20%) 6 (17%) 3 (9%) 19 (54%) 

Poor 5 1 (20%) 1 (20%) 1 (20%) 2 (440%) 

Total 9 (21%) 7 (16%) 4 9%) 23 (53%) 
Normal mucosa 60 60 (100%) 0 0 0 





Table 2 Proliferative indices of the different types of diploid adenomas +5.e.m. compared with diploid adenocarcinomas and normal mucosa 














Degree of dysplasia 
Mild Moderate Severe Total Well differentiated Moderate Poor Total 
Tubular adenomas $8413 10-6+0°9 17 90+09 
Tubulovillous adenomas 8821 14835 18, 12721 
Villous adenomas — — 4515 4515 
Total 6541-1 11711 11038 96408 
Adenocarcinomas 5 19-342-7 14515 177424 
Normal mucosa 22403 | — — 22403 
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Figure 2 Graph showing correlation of size of diploid adenomas with 
proliferative index (r=0-56, P <0-001) 


or moderate dysplasia (P<0-001 and P <0-01 respectively) and 
the villous adenomas with severe dysplasia. There was no 
significant difference in the number of proliferating cells in the 
diploid cancers, the tubular adenomas with severe dysplasia, 
and the tubulovillous adenomas with moderate or severe 
dysplasia. 


Relationship to size. There was a positive correlation between 
size and proliferative index of the diploid adenomas (r=0-56, 
P<0-001) (Figure 2). 


Discussion 


There are three methods available for obtaining cells for 
cytometry. These are enzymatic or mechanical disaggregation 
of fresh tissue, enzymatic disaggregation of paraffin wax 
embedded material, and the method described in this study. 
Unless the whole lesion is disaggregated, all of these techniques 
have sampling errors. Because the main aim of this study was to 
look at cell proliferation rather than aneuploidy as such, the use 
of cytological brushes to obtain cells is probably the technique 
that produces the most relevant results. In normal mucosa, it 
has been shown‘ that cytological brushing liberates cells from 
the upper parts of the crypts where little, if any, proliferative 
activity is seen and is reflected in the low proliferative mdices 
obtained in our normal mucosa. In polyps there ıs a shift in 
proliferative activity to the upper parts of the crypts with over 
60 per cent of cells undergoing DNA synthesis being located in 
the upper third of the neoplastic glands*. This shift can be 
detected when brushes are used to liberate the cells from the 
adenomas whereas disaggregation of whole lesions would not 
produce any information on the location of the proliferating 
cells. We have previously reported a comparison between this 
technique and the crypt cell production rate, an established 
measurement of colonic mucosal kinetics, and found a good 
correlation®, 

This study agrees with previous findings from both ploidy 
and cytogenic studies that some adenomas contain aneuploid 
cells?*. In this study, the presence of aneuploid cells in the 
adenomas was not necessarily related to severe dysplasia, with 9 
of the 12 aneuploid lesions being associated with moderate 
dysplasia. Of the other three aneuploid lesions, one had mild 
dysplasia and two had severe dysplasia. Since there is a well 
recognized discrepancy in the interpretation of dysplasia 
between histopathologists, the presence of aneuploid cells 
within the polyps may be a better indicator of malignant 
potential than pathological assessment. Only three of the 
adenomas that contained aneuploid cells had a type 4 ploidy 
profile, i.e. with a hyperdiploid peak that was not in the 
tetraploid range, as well as containing hypertetraploid cells, 
whereas 23 of the 27 aneuploid adenocarcmomas had type 4 
ploidy profiles. This 1s probably a reflection of the small 
numbers of aneuploid cells present in the adenomas as a 


proportion of the whole lesion compared with adeno- 
carcinomas, rather than a true difference between the adenomas 
and adenocarcinomas. 

Although the presence of aneuploidy in adenomas 1s 
probably the best indicator of malignant potential, only 
63 per cent of the adenocarcinomas in this study contained 
aneuploid cells. It ıs not likely that a precursor of a diploid 
tumour will be aneuploid so other parameters are required for 
diploid adenomas to assess their malignant potential. Of the 45 
diploid adenomas studied 35 had a type 1 ploidy profile, 1.e. with 
a main peak at diploid with hyperdiploid cells evenly distributed 
between diploid and tetraploid, while the other 10 had a type 2 
ploidy profile, with an obvious tetraploid peak. The diploid 
adenocarcinomas were equally distributed between type 1 and 
type 2 profiles. 

Interpretation of tetraploid peaks in ploidy profiles is not 
easy, as it is impossible using this technique to distinguish 
aneuploid cells with a tetraploid DNA content from cells that 
are in the G, or mitotic phases of the cell cycle. If it is assumed 
that aneuploid cells divide and are not end cells then, if 
tetraploid cells are aneuploid, the cells in G, or M will contain a 
hypertetraploid DNA content. For this reason, the cells in the 
tetraploid peaks of a type 2 profile were assumed to be dividing 
diploid cells. The presence or absence of a tetraploid peak in a 
diploid profile is an indicator of the length of time the cells are in 
each part of the cell cycle. If the cells have a long G, phase, then 
a tetraploid peak would be expected. Since type 1 and type 2 
profiles were found in both the adenomas and 
adenocarcinomas, 1t is unlikely that the type of diploid profile of 
adenomas is an indicator of malignant potential. All of the 
samples of normal mucosa showed a type 1 ploidy profile, so 
there has been a transformation in the kinetic activity ın the 
adenomas with a type 2 profile. However, the relevance of this is 
not clear. 

Attempts have been made to assess proliferative indices of 
adenomas using flow cytometry*. Although an increase was 
seen in the proliferative activity of adenomas with severe 
dysplasia, the results were not necessarily accurate as this 
technique does not distinguish the different cell types in the 
sample. The static method of DNA assessment used ın this study 
allows each cell that is measured to be identified so that an 
accurate proliferative index can be produced. 

The proliferative index of aneuploid tumours, benign or 
malignant, could not be assessed because it was impossible to 
distinguish between aneuploid cells and cells that were in the S, 
G, or mitotic phases of the cell cycle. The diploid adenomatous 
polyps in this study which showed a moderate degree of 
dysplasia had a significantly higher degree of proliferative 
activity than those with a mild degree of dysplasia. There were 
not enough diploid adenomas with severe dysplasia for a 
meaningful comparison to be made with the other groups, 
although the values obtained for the two villous adenomas with 
severe dysplasia were surprisingly low. Both of these villous 
adenomas were small (0-5 cm and 0:6 cm) which may account 
for the low proliferative activity, but it is more likely that 
because of the histological structure of villous adenomas, cells 
are only being released from the villi where a high level of 
proliferative activity would not be expected. If this is the case, an 
alternative method of obtaining single cells from throughout the 
lesion would need to be used. If the results from the villous 
adenomas are omitted, the mean proliferative index of the other 
diploid adenomas with severe dysplasia was 50 per cent higher 
than the mean value obtained for the adenomas with moderate 
dysplasia. Although there were no significant differences in the 
proliferative indices of the tubular and tubulovillous adenomas, 
there was a trend for the tubulovillous adenomas, which are 
known to have a greater risk of malignancy than tubular 
adenomas’, to have higher proliferative indices than the tubular 
adenomas. This was the case with lesions with mild, moderate 
and severe dysplasia. The diploid adenocarcinomas had a 
proliferative index significantly higher than the values obtained 
for the adenomas with mild or moderate dysplasia, but similar 


Br. J. Surg., Vol. 75, No. 9, September 1988 


Proliferative activity of adenomatous polyps: J. Matthews et al. 


to the value obtained for the tubular and tubulovillous 
adenomas with severe dysplasia. These results would suggest 
that the proliferative index increases as a lesion develops a 
greater malignant potential. An increase in the numbers of 
dividing cells, especially when those cells are in contact with the 
faecal stream and any carcinogens contained within it, as is the 
case in adenomas, will increase the probability of a mutation 
resulting in malignant transformation. 

In a study from St. Mark’s Hospital, adenomas less than 1 cm 
ın diameter had a malignancy rate of 1-3 per cent, those between 
1cm and 2 cm arate of 9-5 per cent, and those over 2 cm a rate of 
46 per cent?. In this study a positive correlation was found 
between size of adenomas and their proliferative index, adding 
further support to the hypothesis that an adenoma with a high 
proliferative index is at greater risk of becoming malignant than 
one with a low proliferative index. 
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Villous tumours of the large bowel 


A series of 110 patients with villous tumours of the colon and rectum 

treated by a single surgeon over an 18-year period is reported. Multiple 

lesions were present in 15 per cent of patients and 24 per cent of cases 

contained invasive malignancy, of which 83 per cent were Dukes’ A. The 

major lesion was in the rectum in 84 per cent of patients and in the 

sigmoid colon in 12 per cent. Rectal bleeding and diarrhoea were the most 
common presenting symptoms; 6 per cent of patients were asymptomatic. 
Digital assessment proved a more reliable indicator of the presence of 
malignancy than either random biopsy or barium enema. In all, 70 of 76 
(92 per cent) benign rectal lesions and 15 of 22 (68 per cent) malignant 
rectal lesions were successfully removed by peranal submucous excision 
or snaring and none of the malignancies so treated has developed a 
recurrence to date. Benign recurrence has developed in 13 per cent of all 
patients; the majority appeared within 4 years and were at the same level 
as the initial lesion. Of the 79 patients with benign tumours 7-6 per cent 
have subsequently developed large bowel carcinomas, after 2-16 years; 
all were symptomatic, half were at the same level as the previous benign 
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The first cliñical description of a villous tumour of the colon was 
made by Holmes in 1861', and their propensity to undergo 
malignant transformation is now well recognized. Despite 
advances in peranal surgery, there remains a tendency among 
surgeons to submit patients with villous tumours of the rectum 
which are benign but extensive, or contain foci of malignancy, to 
anterior resection or abdominoperineal excision of the rectum. 
We have demonstrated that it should rarely be necessary to 
resort to such measures since the majority of villous tumours, 
both benign and malignant, can be removed through the anus 
under a light general anaesthetic with minimal upset to the 
patient, ard without incurring unacceptable rates of local 
recurrence, 


Patients and methods 


The case notes of patients with villous tumours of the large bowel 
referred to a single surgeon (W.G.E.) have been reviewed 
retrospectively. From 1969 to 1987, 110 consecutive patients have been 
treated. Small tumoprs avulsed via the sigmoidoscope in the outpatient 
clintc have not been included. The data were obtained from personal 
records of cases treated, cross-checked by pathological reports. The 
patients were referred by physicians or general practitioners, and not by 
other surgeons requesting a particular operative procedure There were 
55 men and 55 women with a mean age of 69 years (range 37-96) 

The villous adenoma was an incidental finding during colonic 
resection for carcinoma 1n five cases, and one further villous adenoma 
was resected during a colectomy for Crohn’s disease These cases will 
not be considered further. Of the remaining 104 patients the tumour was 
situated in the rectum in 87 (84 per cent). Thirteen had lesions in the 
sigmoid (12 per cent) In only four patients were the tumours situated 
more proximally in the colon (4 per cent) 

The incidence of symptoms 1s listed in Table 7. Only six patients were 
asymptomatic (6 per cent), and there was no difference in sympto- 
matology between benign and malignant lesions Digital assessment was 
possible in 53 rectal lesions (51 per cent of total with villous 
adenomas), of which 42 were benign. All 11 malignant tumours were 
correctly assessed, but one benign lesion was misdiagnosed as 
malignant. 

Pre-operative barium enema was performed in 82 of the 104 patients, 
of whom 64 had benign tumours and 18 malignant. The correct 
diagnosis was made in 46 cases (56 per cent), of which 39 were benign 
and 7 malignant. Misdiagnosis occurred in 14 (17 per cent): 11 benign 
lesions (average size 6 cm, all sessile) and 3 malignant ones (average size 
4cm, 2 sessile and one pedunculated). A further 10 (12 per cent) were 
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lesion, and half were suitable for peranal removal. 
Keywords: Villous adenoma, rectal polyp, colorectal carcinoma, peranal submucous resection 


reported as equivocal (5 benign, 5 malignant, all sessile; average size 
45cm). The lesion was missed entirely ın 12 (15 per cent), of which 3 
were malignant. The average distance from the anal canal in this group 
was 9 cm (range 3—15 cm) and the average size was 3 cm (range 1-5 cm) 
Three were pedunculated and the remainder sessile. 

Colonoscopy was performed in seven patients. Four were correctly 
interpreted as benign, one was misinterpreted as malignant, and two 
lesions were missed (one in the rectum and one in the sigmoid colon). 

Of the 87 patients with rectal tumours, 12 (14 per cent) had other, 
smaller lesions elsewhere ın the large bowel (mean 2:3 lesions; range 2- 
5). Eleven of these lesions were ın the rectum: the total number of rectal 
villous tumours was thus 98, of which 22 had undergone malignant 
change; 18 were Dukes’ A (82 percent), and 4 were Dukes’ B 
(18 per cent). The size of malignant tumours ranged from 25 to 7cm 
(mean 4cm) Pre-operative biopsy was obtained in 17 of the 22 with 
malignancy but was positive in only 4 (24 percent), even though 7 
patients had more than 3 tissue samples taken. Multiple biopsies did not 
ımprove diagnostic accuracy. The distribution of the tumours is detailed 
in Table 2 

There were 13 patients with solitary sigmoid lesions, and a further 4 
with synchronous rectal villous adenomas, making a total of 17. The 
only case of malignancy was one Dukes’ A carcinoma (3 cm diameter), 
and this was correctly diagnosed by pre-operative biopsy, as were all five 
benign lesions sampled. 

Of the four patients with more proximal lesions, three had large 
(>4cm) sessile tumours and one had three polypoid villous 
adenomas 1n the transverse and descending colon Of these, one of the 
multiple polyps and a 6cm caecal lesion contained malignancy 

Peranal submucous resection was performed in 51 cases of rectal 
villous adenoma (42 per cent of all villous adenomas). The largest lesion 
removed in this way was 12cm in length, and the maximum distance 
from the anal margin reached was 18 cm. Malignancy was found in 14 


Table 1 Symptoms arising from villous adenomas 


Rectal bleeding 64% 


Diarrhoea 50% 
Mucus per rectum 34% 
Pam 11% 
Prolapse à 10% 
Tenesmus 8% 
Flatulence 1% 
Symptomatic anaemia 6% 
Urgency of defaecation “1% 
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Table 2 Distribution of lesions in the rectum and sigmoid 








Average size Range 
Site No (cm) (cm) 
Sigmoid 17 3-1 1-6 
Rectum 
Upper third 36 3-8 1-11 
Middle third 36 5-1 1-5-17 
Lower third 26 38 15-10 


Level taken as midpoint of lesion 


lesions and, of these, removal was considered to be histologically 
complete in 11; a full-thickness local excision was then performed in 1 
patient, and anterior resection in the other 2. After peranal 
submucous resection, mucosal continuity was restored by direct suture 
for small defects, but imbrication of the underlying muscle was only 
undertaken for annular lesions. Large mucosal defects were left open. 

Endoscopic snaring or Goodsall’s ligature was employed in 37 rectal 
villous adenomas and 13 of the sigmoid lesions (41 per cent) of all villous 
adenomas); 4 of the rectal lesions contained malignancy, and 1 was 
histologically incomplete and was removed by anterior resection Of the 


remaiming rectal cases, two large benign villous adenomas were excised ' 


by anterior resection and a further two by combined peranal submucous 
resection and colo-anal anastomosis Early in the series a York Mason 
trans-sphincteric approach was used for two benign tumours, but in 
retrospect both would now have been treated by peranal submucous 
resection. Four malignancies were treated by anterior resection’ two of 
these followed submucous resection and one followed endoscopic 
polypectomy where excision had been incomplete. Three malignancies 
required abdominoperinéal excision. The remaining four sigmoid 
villous adenomas, including the malignant lesion, were removed by 
sigmoid colectomy 


The lesions proximal to the sigmoid colon (four patients) were all ~ 


removed at laparotomy. 


Results 


Inadequate excision of malignant lesions occurred in three 
patients; one after snaring and two after peranal submucous 
resection. All three underwent colonic resection. Complications 
developed in five patients undergoing peranal submucous 
resection. Two elderly male patients suffered urinary retention, 
and one patient was returned to theatre for bleeding. One 
patient developed transient septicaemia. There was one case of 
stricture formation which followed excision of a sessile annular 
lesion and this responded satisfactorily to regular dilatation. 
Diathermy snaring resulted in one case of sigmoid perforation 
which necessitated colonic resection. 

The period of follow-up ranges from 6 months to 18 years 
(mean 5:5 years). Benign recurrence has developed ın 14 patients 
(13 per cent), of which 7 have been multiple (range 2-5). Solitary 
recurrences were found a mean of 2-5 years after surgery (range 
1-8 years), and only 1 occurred at a different level from the 
original tumour (5 rectum, 2 sigmoid). All except 1 of the 
multiple recurrences first appeared within 4 years, and half were 
at the same level as before. All benign recurrences were treated 
by peranal submucous resection or snaring. 

None of the 25 patients who had a malignant lesion excised 
has to date suffered a recurrence, either benign or malignant, 
over a mean period of 4:1 years (range 6 months—11 years). 
However, six patients who had initially benign lesions removed 
have since developed large bowel carcinomas (7-6 per cent) over 
a period of 2-16 years. Five were in the rectum with three at the 
same level as the initial resection. All five patients were 
symptomatic, passing blood.or mucus per rectum, and all the 
lesions were less than 5cm across. Three were Dukes’ A and 
were removed by peranal submucous exision. The other two 
lesions, both Dukes’ B, were treated by resection of the rectum. 
The sixth patient developed a carcinoma of the caecum 16 years 
after peranal resection of a benign villous adenoma of the 
rectum. This patient had been discharged from follow-up and 
presented with iron deficiency anaemia caused by a large Dukes’ 


Br. J. Surg., Vol. 75, No. 9, September 1988 


Villous tumours of the large bowel: S. G. Pollard at al. 


C, tumour. Four patients, none of whom developed recurrent 
villous adenomas, have subsequently developed tubular 
adenomas of the colon, all of which have been removed by 
snaring. 


Discussion 
Although villous adenomas may occasionally affect the 
stomach, duodenum, jejunum, ileum or appendix??, the 
overwhelming majority are found in the large bowel, with 
around 75 per cent of these occurring in the rectum‘. In all, 
97 per cent are within 30 cm of the anus®, and villous adenomas 
account for 5 percent of all colonic tumours*. While some 
authors have found a predominance ın the lower rectum, this 
has not been our experience, nor that of others who have found 
an equal distribution throughout the rectum>. We found 
synchronous colonic lesions, either benign or malignant, in 
16 per cent of cases. 

Villous adenomas have a definite malignant potential; sessile 
lesions are more likely to be malignant than pedunculated 
ones®. The likelihood of malignancy correlates with size of 


- tumour in most series’, although size alone is of little prognostic 


significance since 17 per cent of lesions less than 1:5 cm contain 


‘invasive tumour’. In our series invasive carcinoma occurred in 


24 per cent of cases, and six malignancies (25 per cent) were 


_ 3cm or less. 


It is uficertain whether recurrence is primarily the result of 
incomplete excision, or of a field change in the neighbouring 
mucosa. The former is supported by the observation that almost 
all recurrences occur within a few years of surgery, and sessile 
lesions are more prone to recurrence than those with pedicles” 
However, the high incidence of synchronous and metachronous 
lesions support the field change theory. 

Diarrhoea and the passage of blood or mucus per rectum are 
the usual presenting symptoms but about 25 per cent of patients 
are said to be asymptomatic at the time of diagnosis’. We found 
no correlation between symptoms and the presence of 
malignancy and only 6 per cent were asymptomatic. Electrolyte 
disturbance, although greatly emphasized, is found to be 
symptomatic in less than 1 per cent’. Four of our patients had 
hypokalaemia but in none was this severe, or symptomatic. 

Because malignancy is frequently focal, random sampling is 
unreliable, although in one published series, where tissue 
sampling was directed to clinically suspicious areas, the 
accuracy of pre-operative biopsy was improved to 97 per cent!°. 
Despite multiple biopsies, our false negative rate was 
76 percent. In contrast, digital examination was almost 
100 per cent accurate, malignancy being indicated by the 
presence of induration, ulceration, or the inability to move the 
lesion over the underlying muscularis mucosa. Slight caution 1s 
needed since induration will follow fulguration’! We found 
barium enema to be relatively unreliable, providing the correct 
diagnosis in only 56 per cent of cases. It should be pointed out 
that the X-rays have not been reviewed, and that the original 
examinations were performed by a variety of radiologists of 
different grades. Particular difficulty was expenenced in 
predicting malignancy in large sessile lesions. The importance 
of sigmoidoscopy before radiology is underlined by the 
15 per cent of rectal lesions that were missed entirely by barium 
enema. 

Small polypoid lesions are readily treated by diathermy 
snare. Larger polyps may be prolapsed through the anus and 
excised after transfixion of the base with a Goodsall ligature. 
Although fulguration can be employed for sessile lesions, this is 
not an ideal treatment because of the high meidence of 
recurrence, the lack of histological material, and the risk of 
stricture formation if the lesion occupies more than 50 per cent 
of the bowel circumference’?. Sessile lesions in low to mid- 
rectum may be prolapsed through the anus and excised along 
the line of the pseudopedicle created by traction?" +4, 

In an attempt to gain access to the lower rectum without 
recourse to abdominoperineal excision or anterior resection, 
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Kraske'* in 1885 described a posterior approach lateral to the 
sacrum. York Mason subsequently described a trans- 
sphincteric route!*. Although popular for a time, and employed 
twice early in this series, fistula formation (20 per cent) and 
incontinence may be serious complications'’, and both 
operations have been superseded by the peranal submucous 
excision described by Soave in 1964'® and modified by Parks 
and Stuart'®. There is evidence that local recurrence is less 
common following submucous resection than snaring with a 
diathermy loop?°, 

We consider the operation of choice for low sessile or 
polypoid villous adenomas of the rectum is peranal submucous 
excision. Using a Parks’ retractor and a headlamp the 
submucosa is infiltrated with dilute adrenaline solution and the 
tumour is: dissected off the underlying muscle with diathermy. 
Tumours that arise close to the anorectal junction and extend 
for a considerable distance proximally can still be dealt with by 
submucous excision by starting the dissection at the lower 
matgin of the lesion and pulling it down towards the operator as 
the dissection is continued. In this way extensive and high 
tumours can be removed, In our series the highest level achieved 
by this method was 18cm and the largest lesion removed 
measured 12cm. Even with very large villous adenomas a trial 
removal by submucous excision is worthwhile since nothing is 
lost if it proves impossible. 

In one patient with a large circumferential villous adenoma 
the recta! wall was divided while attempting peranal submucous 
resection. The incision was therefore continued around the 
circumference of the bowel below the tumour, the villous 
adenoma was prolapsed through the anus; it was excised, and a 
peranal colo-anal anastomosis performed. This is an approach 
that could be considered in large rectal tumours when peranal 
submucous résection fails. 

Difficulty in separating mucosa from the muscularis propria 
usually indicates the presence of local invasion and in these 
circumstances the full thickness of the bowel wall should be 
excised and the defect repaired. Previous excisional surgery, 
fulguration or biopsy can produce adherence and the surgeon 
may be unable to decide whether local invasion is present or not. 
It can therefore be argued that multiple random biopsies should 
be avoided, particularly in view of their inaccuracy, and a case 
can be made for excision without prior biopsy. Imbnecation of 
the underlying muscle allows restoration of mucosal continuity, 
although we have found this unsatisfactory for large asymmetric 
lesions where the mucosa of the uninvolved side becomes 
unacceptably distorted and impinges upon the lumen of the 
rectum. Large areas of bare rectum epithelialize rapidly and 
rarely result in stricture formation. We have had only one case of 
secondary haemorrhage from denuded muscle. 

The treatment of villous adenomas containing early mnvasive 
cancer is controversial. Until relatively recently major colonic 
resection was advocated, if necessary by abdominoperineal 
excision. Yet the probability of lymph node metastasis in the 
case of a tumour confined to the mucosa or submucosa is 
between 6 and 10 per cent, and most of these tumours will be 
poorly differentiated? +23. 

In our experience, peranal resection of early carcinomas is a 
safe and effective form of treatment providing resection appears 
histologically to be complete, We have found it uncommon to 
have to resort to a more major procedure, and when this has 
been necessary the local resection in no way interfered with 
subsequent surgery. We would therefore recommend this 
conservative approach, particularly in elderly or poor risk 
patients with low rectal tumours. Indeed, in our experience 
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malignant tumours arising in villous adenomas have a 
favourable outlook, possibly because they are generally well 
differentiated, and often detected early. None of the 25 patients 
who had a malignant lesion has suffered a recurrence to date. 

The benign recurrence rate in our series was 13 per cent, and 
the commonest site was the area of previous excision. Because 
almost all occurred within 4 years, follow-up should be most 
rigorous during this period, with particular attention to the level 
of previous resection. However, longer term review is advisable 
because of the risk of development of further large bowel polyps 
(13 per cent), or of metachronous carcinomas which occurred in 
7-6 per cent of patients over a period of 2-16 years. 
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Within the last 10-15 years new techniques have been 
elaborated to reduce the risk of anastomotic failure after 
resection of the left colon and rectum when bowel preparation 
has been poor. These techniques include whole-gut irrigation? * 
and the recently described method of intra-operative wash-out 
introduced for emergency colon resection*®, As a method of 
reducing the danger of anastomotic leakage, total/subtotal 
colon resection with ileorectal anastomosis has also been 
advocated in emergency surgery’ °. This paper describes a new 
technique which we have developed for anastomosis after 
resection of the colon and rectum. 


Patients and methods 


The type of anastomosis may be described as ‘autorecanalizing’. After a 
midline laparotomy, the left colon and/or upper rectum is resected. 
Before mobilization, a stout ligature is placed around the colon at the 
intended site of proximal division of the bowel. At the distal resection 
line, the colon or rectum is transected below a crushing clamp leaving 
the distal segment open (Figure 1). The specimen is removed and both 
ends of the remaining bowel are approximated. The distal segment of the 
large intestine is sutured to the blind proximal segment with a single 
layer of interrupted inverting seromuscular sutures, the posterior walls 
being approximated first (Figure 2). 

A long two-channel drainage tube of silicone rubber (outer diameter 
10 mm) is then prepared by making 3-5 side holes in the distal end of the 
outer tube. The tube is then introduced into the lumen of the colon 
through a caecostomy or transverse colostomy (Figure 3). When 
performing a caecostomy a short rubber cuff can be used to adjoin the 
wall of the caecum to the anterior abdominal wall. The inner tube is used 
for irrigation, the outer for suction. 

Autorecanalizing anastomoses have been performed in nine patients 
with obstructing cancer of the left colon or upper rectum, Starting in the 
immediate postoperative period, the drainage system is filled 3-5 times a 
day with 1500ml saline under a pressure of 30-SQcmH,O. After 
5-15 min exposure to this pressure, the colonic contents are aspirated 
under a negative pressure of 30-S0cmH,O. The drainage tube is 
withdrawn immediately after the first stool is passed per rectum. 
Contrast media can be infused through the tube to assess anastomotic 
healing before withdrawing the tube. 


Results 


Anastomotic leakage occurred in only one of the nine patients 
and was manifested by a moderate fever and wound 
suppuration. This was followed by the development of a low 
volume faecal fistula that closed spontaneously 19 days after 
surgery. The delay between operation and autorecanalization 
ranged from 8 to 13 days and the caecostomy closed 
spontaneously within 24 days of operation in all cases. 


Discussion 


Before using this technique in man, we have tested it in 36 
mongrel dogs. Suture failure was not apparent in any animal at 
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A novel technique of ‘autorecanalizing’ anastomosis has been developed 
experimentally to reduce the risk of anastomotic failure when resection 
of the left colon or rectum is performed in the face of suboptimal bowel 
preparation. The method has been used in nine patients who presented 
with large bowel obstruction. One patient developed a low output faecal 
fistula that closed spontaneously within 19 days of operation. No 
leakage was detected in the remaining eight patients. The delay between 
operation and recanalization ranged from 8-13 days and the caecostomy 
used for intubation closed spontaneously within 24 days of surgery. 
Keywords: Intestinal obstruction, caecostomy, intestinal anastomosis 





Figure 1 The end of the proximal segment of colon is tied off forming a 
blind stump while the segment to be resected is closed by a crushing clamp 
before removal 


sacrifice and bursting pressure studies revealed a high resistance 
to pressure (>140mmHg) over the first 4 days. Bursting 
pressure declined rapidly thereafter and autorecanalization was 
always achieved within 8-13 days of operation. Our clinical 
studies now suggest that the technique is safe and may have 
advantages over other methods described for use in patients 
with malignant large bowel obstruction. 

Sykes'® proposed a temporary transcutaneous colostomy 
that could be brought into operation on demand and 12 patients 
were operated upon without complications. Rickett er al.'' 
described a balloon colostomy technique and presented data 
from 41 patients. The technique cannot be regarded as trouble- 
free in that five patients developed anastomotic dehiscence and 
three of them required a conventional colostomy. Prudkoy and 
Uss'? have modified the technique of defunctioning colostomy 
previously used by other Russian surgeons. In this method, the 
wall of the colon proximal to the anastomosis is sutured to the 
abdominal wall and opened in case of necessity. Of 47 patients 
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Figure 2 The proximal segment is anastomosed to the distal one without 
opening the lumen of the proximal segment 





Figure 3 The blind colonic segment is drained temporarily by a tube 
caecostomy as shown 


operated on the colostomy was brought into action in 9; all 
patients recovered and the colostomy closed spontaneously in 
every patient. 

Ricklin'* uses an ‘end-to-side’ rather than ‘end-to-end’ 
anastomosis in large bowel surgery and has reviewed a personal 
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experience of 43 patients without anastomotic failure. He uses 
the end of the proximal segment as the colostomy so that it is 
sited a few centimetres distal to the end-to-side anastomosis. 
Unfortunately our experience demonstrated that the 
anastomosis not being challenged with intestinal content tends 
to become narrowed unless the stoma is closed as quickly as 
possible. Furthermore, this stoma can be closed only by a 
further operation. Sumin and Zhizhin'* have elaborated a 
similar technique of ‘end-to-side’ intestinal anastomosis but use 
the distal segment of the gut as a stoma; this stoma usually 
closes spontaneously given time. 

Despite their benefits, these techniques all have the 
disadvantage that gut decompression is passive rather than 
active. Our own technique is intended to be more active in that it 
entails alternate infusion of water into the gut and evacuation of 
the gut content. To prevent the suture line disrupting under the 
force of the infused solution we developed the technique of 
constructing a blind proximal colon segment. As shown 
experimentally, the resistance to bursting pressure within the 
blind stump is considerably higher than following a 
conventional anastomosis. In addition, the blind segment is well 
decompressed and therefore the anastomotic suture line is not 
exposed prematurely to high pressure. 

All of our patients entered hospital with signs and symptoms 
of large bowel obstruction and could not have been prepared 
properly before semi-elective surgery. In the past they would 
have been dealt with by two-stage surgery using the Hartmann 
procedure. The new technique has allowed their successful 
management by a one-stage operation. Control endoscopic and 
X-ray examination undertaken up to 3 years after surgery has 
demonstrated that the diameter of the colon at the site of 
anastomosis is at least 25-3cm and in some patients the 
anastomosis could not even be identified. None of the patients 
treated to date has presented with symptoms of bowel upset. 
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The first case of graft-enteric fistula was reported by Brock! 
only 6 years after the first report of successful replacement of 
an aortic aneurysm’, Since then a constant flow of series and 
case reports in the literature have increased our knowledge of 
the diagnosis and management of this complication. The 
purpose of the present communication is to outline the manage- 
ment of these patients as we felt that in the earlier cases proper 
treatment was delayed even though the diagnosis was all too 
clear. Regardless of other possible causes of gastrointestinal 
bleeding, every patient with blood loss into the gastrointestinal 
tract after implantation of a vascular prosthesis needs a 
thorough work-up and eventually an exploratory laparotomy 
to rule out a graft-enteric fistula. 


Patients and methods 


_ Between 1 January 1978 and 1 August 1985, 20 patients were admitted 
to the University Hospital ‘Dykzigt’ Rotterdam with symptoms of 
gastrointestinal blood loss after insertion of an abdominal aortic 
prosthesis contributing to a graft—enteric fistula. There was only one 
woman ın the series The mean age was 66 years (range 55-77 years). 
The indication for the primary operation was a ruptured abdominal 
aneurysm in six patients, elective aneurysm surgery in another six 
patients and vascular occlusive disease in eight patients. The interval 
between the primary grafting and the first symptoms of gastrointestinal 
bleeding varied from 2 days to 15 years, with the majority of the patients 
developing bleeding symptoms between 2 and 5 years after operation. 

Sixteen patients were anaemic and had gross intestinal bleeding 
with haematemests, melaena or both. Twelve were in shock on 
admission. Seven patients had fever and four were septic on admission. 
Ultrasonography was performed in six patients. In only one patient 
was a false aneurysm seen. Seven patients underwent angiography; in 
two cases a false aneurysm was detected but lateral views were not 
obtained ın the majority of cases. Gastroduodenoscopy was performed 
in 12 patients and revealed bleeding from the distal duoderiim in 8 
patients; in 4 of these 8 patients the bile-stained vascular prosthesis was 
visible ın the duodenal erosion. Sixteen patients received broad spec- 
trum antibiotics before operation (gentamicin and clindamycin or 
gentamicin and metronidazole with or without a cephalosponn). 

At operation a fistula between the proximal anastomosis and the 
duodenum was demonstrated in 14 patients. Ten of these patients 
underwent graft excision and axillobifemoral bypass. In the other four 
patients a local repair, with closure of the suture line and bowel defect 
followed by interposition of an omental pedicle, was performed. 
Bacterial cultures from the graft~enteric fistula and surrounding con- 
taminated area were performed in 14 patients. Nine of these cultures 
showed bacterial growth. The suture material used in the primary 








* Prolene ts a registered trademark of Ethicon Ltd., UK, Tevdek 1s a 
registered trademark and ıs manufactured by Tecnatel 
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thesis months or years before. Eighteen patients had gastrointestinal 
blood loss as their first symptom; 12 were in shock on admission. 
Fourteen patients had a fistula between the proximal anastomosis and 
the duodenum. Graft excision followed by axillobifemoral bypass was 
performed in, 10 patients and four patients underwent local repair. A 
fistula between the distal anastomosis and the bowel was found in the 
remaining six patients and a local repair was carried out. Proximal 
graft—enteric fistula carries a particularly high postoperative mortality 
rate of more than 50 per cent. 

Keywords: Aortic graft~enteric fistula, gastrointestinal bleeding, operation 


operation was Tevdek* 3-0 ın six patients and Prolene* 3-0 in seven. In 
seven patients the suture material used was not recorded Of the 12 
patients ın shock on admussion 6 died postoperatively. One of the four 
septic patients died and three of the four patients with local contamina- 
tion only, without sepsis or shock, died during the postoperative period. 
Four of the nine patients with positive bacterial cultures died. 

Of the ten patients undergoing graft excision, seven died in the 
postoperative period, three after aortic stump disruption and four 
from septic complications. Two patients died within 6 months of 
operation and only one patient is alive and well 1 year after operation. 
Of the four patients undergoing local repair, two died postoperatively, 
one owing to recurrent duodenal perforation and one after muluple 
organ failure. However, two are alive and well 1 and 2 years respectively 
after operation. 

Six patients had a fistula between the distal anastomosis and the 
small bowel. In all of these six patients a local repair was performed, 
one patient died after operation but five are alive between ! and 2 
years after operation. 


Discussion 


The incidence of secondary aorto-enteric fistulae after aortic 
reconstruction has been estimated at between 0-4 and 2-4 
percent and in 75 percent of cases the duodenum 1s in- 
volved™*. This is explained by the intimate relation between 
the fourth part of the duodenum and the proximal anasto- 
mosis®, Such a close relationship between the bowel and the 
proximal or distal suture line may lead to pressure necrosis 
on the bowel wall giving nse to bowel perforation and prosthetic 
infection’*®, This 1s followed sooner or later by suture line 
haemorrhage with or without false aneurysm formation’. The 
interval between the initial operation and the development of a 
graft—enteric fistula can vary widely. There is often a period of 
minor gastrointestinal bleeding with or without intermittent 
sepsis for weeks or months which heralds the major bleed!®!!, 

This period which foreshadows major symptoms is most 
important because the two key points in a favourable outcome 
are early diagnosis and early surgical intervention. The low 
yield of various diagnostic studies is well documented??? and 
confirmed by our study. Even gastroduodenoscopy, in our view 
the most important diagnostic test, detected the graft-enteric 
fistula in only 8 of the 12 patients endoscoped. However, 
endoscopy is also an important tool with which to rule out 
more common causes of haemorrhage Arteriography should 
be performed only when the patient’s condition is stable. 
Extravasation of contrast into the bowel confirms the diag- 
nosis*. Lateral views are mandatory ın order to rule out a false 
aneurysm, especially at the proximal anastomosis'* Of the 
seven angiograms in our series a false aneurysm was seen in 
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only two patients. Extravasation into the bowel was never 
observed. If a graft-enteric fistula cannot be ruled out by 
imaging techniques or endoscopy, laparotomy should be per- 
formed before major bleeding occurs. The operative manage- 
ment of a graft-enteric fistula is a matter of controversy. 
Successful retention of the old graft with local repair by direct 
suture and interposition of an omental pedicle between bowel 
and graft has been reported!*:!®, In the event of a fistula 
between the duodenum and the proximal anastomosis the 
outcome after local repair was slightly better than after total 
graft excision. However, there remains the possibility of retro- 
peritoneal sepsis, spreading graft infection and recurrent fistula 
formation. Some authors advocate total graft excision and 
extra-anatomic reconstruction in the treatment of proximal 
fistulae?”. 

Others have reported successful placement of a new graft in 
the same location after excision of the infected graft!? but the 
approach may have to be modified in the face of more 
complicated graft infection. Further definition is needed to 
differentiate those patients requiring total graft excision from 
those that are best treated by local repair. Between these two 
extremes there may indeed be a place for graft excision and 
insertion of a new graft in the same location possibly in patients 
with proximal fistulae without extensive graft infection. In 
patients with a graft-enteric fistula without extensive graft 
infection we are currently inclined to choose local repair, 
especially in those with distal fistulae. On the other hand, when 
the fistula is secondary to or coupled with spreading graft 
infection, excision with closure of the aortic stump and extra- 
anatomic bypass is now performed. In this small series no 
definite conclusions can be drawn regarding the influence of 
the hypotensive state, septic situation or degree of contamina- 
tion in relation to morbidity and mortality. However, we have 
the impression that the more widespread the graft infection, 
the greater the mortality regardless of the clinical situation on 
admission. 

Prevention of this disastrous complication remains the 
primary goal. This can be accomplished by a number of 
measures. The technical perfection of the anastomosis and 
prevention of a false aneurysm or a haematoma around the 
prosthesis have been recognized as being of utmost impor- 
tance!®. Regarding the proximal anastomosis, the fourth part 
of the duodenum should be mobilized as a free intraperitoneal 
organ, thus avoiding pulling of the duodenum against the 
constant pulsation of the graft-aortic suture line?°. 

Complete coverage of the prosthesis with an omental flap 
to prevent a close relationship between the bowel and the 
vascular graft is advocated by many authors?'-*3. When 
difficulty is encountered in coverage it is relatively simple to 
pass an omental flap through a window in the transverse 
mesocolon?*. Prevention of graft infection is another important 
factor. Contamination may be from the environment or from 
unrecognized enteric injury at time of operation. The impor- 
tance of antibiotic prophylaxis in vascular surgery has been 
widely recognized?*-*°, Graft—enteric fistula is a complication 
that can be easily prevented but which, once present, is life 
threatening. Gastrointestinal blood loss after aortic surgery 18 
a signal for an aggressive attempt at early diagnosis and early 
treatment is mandatory. 
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Gray and Collin’ have recently reviewed non-specific 
abdominal pain as a cause of acute admissions to hospital. They 
mention rectus nerve entrapment syndrome which we, like 
Doouss and Boas’, believe is commonly missed since the 
abdominal wall is not thought about when examining patients. 


Patients and methods 

Twenty-four patients ın 2 years were referred to the pain clinic. All had 
been investigated by ether surgeons or gynaecologists, who had 
excluded intra-abdominal pathology. Fourteen had had previous 
surgery for proven organic disease (Table I). None had had negative 
laparotomies for ther pain. Twenty-one patients were female. The 
group represents approxumately 15 per cent of patients referred with 
non-specific abdominal pain 


Results 


Diagnosis of rectus nerve entrapment 


All patients had one or occasionally two trigger points localized 
with one finger with repeated accuracy. Always the surface 
marking was just medial to the linea semi-lunaris of the rectus 
sheath Tensing the recti always made the pain worse and 
usually enabled one to palpate a dimple at the site of the tigger 
point. Needling deeply into this area reproduced the pain or 
elicited paraesthesia and a transient cure was produced on 
infiltration with 0-25 per cent bupivacaine. 

In those with surgical scars the trigger points were always 
3cm or further from them and were not, in our opinion, due 
directly to the closure material. The timing of surgery to 
presentation of pain ranged from 1 to 25 years. 

In the non-surgical group only two out of ten cases could 
associate their pain with recent muscular strain. The remaining 
eight cases appear idiopathic. 


Treatment 


The method of treatment and the results obtained in patients are 
set out in Table 2. Three have had surgical decompression of the 
tunnels and three to date remain uncured. 


Discussion 
For those aware of rectus nerve entrapment syndrome, the 
diagnosis is easy. Applegate? has described how the 
neurovascular bundle containing the anterior branches of the 
intercostal nerves turn rather sharply at the lateral border of the 
recti in order to run through fibrous tunnels in the muscle. He 
suggests that the trigger point is produced by herniation of the 
bundle with its protective fat pad through wide gaps in the 
anterior rectus sheath. These gaps, we feel, correspond to the 
dimple we find clinically. 

The strikingly accurate localization of pain by all the patients 
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Table 1 Patients referred to the pain clinic and found to have rectus 
nerve entrapment 





Total 





2 Male 
8 Female 10 


Idiopathic group 


Patients with previous surgery 
Pfannenstiel incision 
Appendicectomy 
Midline incision (nylon mass closure) 
Herniotomy 
Lumbar sympathectomy 


6 Female 
4 Female 
2 Female 
1 Female 
1 Male 14 


Table 2 Results of treatment 


Treatment Cured 





Bupivacaine test 

Repeated buprvacaine 

Bupivacaine with 40mg Depo-Medrone® 
(methylprednisolone acetate) 

6 per cent aqueous phenol 

Radiofrequency lesions 

Surgical decompression 


Persistent symptoms 


NN 


Ww UNAN 


Each patient started with the bupivacaine test and progressed down the 
treatment schedule until cured. Depo-Medrone 1s a trademark of 
Upjohn Ltd, Crawley, UK 


to the correct anatomical surface marking for these tunnels 
makes us believe the symptoms to be genuine. Like Mehta and 
Ranger* we did not feel that placebo treatment was justified. Of 
24 cases, 14 had their trigger points at McBurney’s point or its 
left-sided equivalent. Perhaps the absence of a posterior sheath 
at this level, allowing greater excursion of the muscles, is more 
likely to provoke an entrapment. Kamar and Varga’ have 
shown disturbed electromyograms in such patients. 

The observations of Travell and Rinzler® and Good’, that the 
effects of local anaesthetics can be considerably longer than their 
expected duration of action, is confirmed. Some obtained relief 
for weeks, and two patients were cured. Travell and Rinzler® 
suggest that this is due to breaking of the reflex pain cycle. 
Treatment with 5 percent aqueous phenol by Mehta and 
Ranger* and local anaesthetics with depot steroids by Tung® et 
al, appear more successful than in these patients. In conclusion, 
the clinician should be aware of the possibility of rectus nerve 
entrapment when examining a patient with abdominal pain. 
The diagnosis is simple but, ın some, the treatment is difficult. 
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Breast biopsy is a ‘clean’ operation normally associated with a 
low incidence of wound infection. We have presented evidence 
that the lesions of periductal mastitis/duct ectasia’ are not 
sterile”? and, if this is so, breast biopsy for this condition should 
be associated with an increased frequency of wound infection. In 
this study we have compared wound infection rates in more than 
300 patients undergoing breast biopsy with the histology of the 
excised specimen. 


Patients and methods 


The study was performed on 338 patients having a breast biopsy, 148 
under general and 190 under local anaesthesia. Most were included in a 
controlled trial of adrenaline ın breast surgery*. All wounds were 
examined 8-13 days after operation by the samo group of surgical staff 
and wound complications were noted. Patients with wound problems 
were revieweč at weekly intervals until these resolved. A wound 
infection was recorded only if there was a discharge of pus from the 
wound in the postoperative period. 


Bacteriology 

Dry swabs from all but one mfected wound were submitted to the 
laboratory and cultured on blood agar (Columbia agar base CM331, 
Oxoid Ltd., Basingstoke, UK) and MacConkey agar (CM109, Oxoid 
Ltd.) and incubated aerobically in 10 per cent oxygen. Blood agar plates 
were also incubated anaerobically in 10 per cent carbon dioxide. 
Identification of organisms was by routine laboratory methods. 


Pathology 
The histology of the excised specimen was that reported by routine 
examination, except for the biopsies diagnosed as periductal mastitis or 
duct ectasia. These were reviewed and if the diagnosis was confirmed the 
degree of periductal inflammation and duct dilatation was graded as 
previously described?. 
Periductal inflammation I, acute inflammation or severe 
chronic inflammation with granuloma formation, IJ, moderate 
chronic inflammation, HI, minor chronic inflammation. 


Duct dilatation. I, no ducts dilated; II, occasional ducts dilated, 
IN, many ducts dilated. 


All patients with histologically proven periductal mastitis/duct 
ectasia presented with either breast pain, a mass with or without 
overlying skin inflammation, nipple discharge or nipple retraction. 
Comparison of the frequency of wound infection in different 
groups was performed by either the y? or Wilcoxon rank sum tests 


Results 


There were 14 wound infections in the 338 patients, an incidence 
of 4 per cent. A comparison of the frequency of wound infection 
and the histopathological diagnosis is given in Table 1. Nine 
wound infections occurred in the eighty-eight (10-2 per cent) 
patients with a histological diagnosis of periductal mastitis/duct 
ectasia compared with 5 in the 250 (2-0 per cent) patients with 
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other pathologies. This difference was highly significant 
(P<0-001). 

The organisms isolated are shown in Table 1. Enterococci 
and Bacteroides sp. were seen only in the periductal 
mastitis/duct ectasia group. 

The use of adrenaline did not appear to influence wound 
infection rates (Table 2), Wound haematomas and bruising were 
also unrelated to the use of adrenaline’. Infection developed in 2 
of the 15 wounds with (13 per cent) and 12 of 323 wounds 
without (3-7 per cent) haematomas. This difference was not 
significant and did not account for the difference in infection . 
rates. 


Patients with periductal mastitis/duct ectasia 


The rates of wound infection in patients with varying degrees of 
periductal inflammation and duct dilatation are shown in 
Table 3. There appeared to be a direct correlation between the 
frequency of wound infection and the histological features of 
active inflammation and non-dilated ducts. Because of the small 
numbers in each group the differences reached statistical 
significance only when the group with either acute/severe 
chronic periductal mastitis or no dilated ducts were compared 
with the other two groups combined 

The relationship between clinical features and wound 
infection is presented in Table 4. Patients’ presenting with 
inflammatory masses were most likely to develop postoperative 
infection. 


Table 1 Comparison of the frequency and bacteriology of wound 
infections with the histopathology in patients undergoing breast biopsy 








Number Number 

Histological of with Organisms 

diagnosis patients infection % ssolated. 

Carcinoma 17 1 Staphylococcus aureus 

Benign 133 2 Staphylococcus albus 
mammary No growth 
dysplasia 20 

Fibro-adenoma 48 1 Not sent 

Other 52 1 No growth 
benign* 

Periductal 88 9 102 No growth x2 
mastitis/ Staphylococcus albus 
duct Staphylococcus aureus 
ectasia Enterococci x 2 


Bacteroides x3 





*Other benign includes normal breast, papillomas, sclerosing lesions 
and fat necrosis 


Table 2 Influence of adrenaline on wound infection rate in patients 
whose breast biopsies showed evidence of periductal mastitis/duct ectasta 
or other pathologies ` 





Number Number 

of with 
Pathology Adrenaline patients infection % 
Other No 132 3 2:3 
Other Yes 118 2 1-7 
PDM/DE No 46 5 109 
PDM/DE Yes 42 4 95 





PDM, periducta] mastitis; DE, duct ectasia No significant differences 
were found between groups 
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Table 3 Pathological features of patients with periductal mastitis/duct ` 


ectasia related to frequency of wound mfection 





Number Number 
of with 
Pathological features patients infection % 
Inflammation 
Acute/severe chronic 24 5 21 
Moderate chronic 38 3 8 
Minor chronic 26 1 4 
Ducts dilated : 
None , 22- : 5 23 
Occasional . 35 3 9 
Many 31 1 3 


There was no significant direct correlation between histological factors 
and the frequency of wound infection A significantly greater rate of 
wound infection was found m groups with acute inflammation and no 
dilated ducts when compared with the other two groups combined 
(P<0 05 in both cases) 


Table 4 Presenting symptoms es patients with periductal mastitis/duct 
ectasia related to the frequency of wound infection 





Number Number 
, of with 
Symptoms patients infection % 
Pain ' 18 2 11 
Mass no inflammation 20 1 5 
Mass + inflammation 6, 4 67 
Nipple discharge 24 2 8 
Nipple retraction 20 0 0 


There was a significantly greater infection rate in pve: with | 
mass + inflammation, P<0 0001 


- Outcome of infections . 

By 3 weeks the wounds of four of the five patients with other 
pathologies and four of the nine with periductal mastitis had 
healed. One patient, with a wound infection after a biopsy for 
cancer, healed at 4 weeks following a course of flucloxacillin. 
Two of the five patients with periductal mastitis whose wounds 
had not healed by 3 weeks were treated with metronidazole. 
alone and one received metronidazole and cephradine. These 
three wounds had healed by 6 weeks. Three wounds did not heal 
due to the development of a mammullary fistula. Two of these 
patients were in the group of six who had presented with a 
periareolar inflammatory mass. 


Discussion 


This study indicates that wound infection after surgery for 
periductal mastitis/duct ectasia is more common than for other 
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benign or malignant conditions of the breast. Although the 
numbers are small, it also suggests that the bacteria associated 
with this mcrease in infection rate are enterococci and 
Bacteroides, the same organisms which we have previously 
noted to be present in the nipple discharge of patients with 
periductal mastitis/duct ectasia%™?, Further evidence for the 
relationship of these organisms to this condition comes from 
reports that the same bacteria can be isolated from non- 
lactating breast abscesses*° which occur as a complication of 
periductal mastitis/duct ectasia?? 

We believe that periductal mastitis is part of the syndrome 
which includes duct ectasia, non-lactating breast abscesses and 
mamumillary fistulae’. The finding that wound infections are 
more frequent in patients with acute or active chronic 
inflammation and no duct dilatation suggests that bacteria may 
be the cause of this initial mflammation. Resolution of 
periareolar inflammation with a combination of metronidazole 
and flucloxacillin? supports this suggestion. Thus the theory 
that the lesions of periductal mastitis/duct ectasia become 
infected as a result of stasis of secretions may be incorrect. 

In view of these findings, the value of perioperative 
antibiotics in certain patients with periductal mastitis/duct 
ectasia needs to be investigated. 
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The value of the several diagnostic modalities in breast cancer is 
well known, but the incidence of missed cancers in women 
referred with breast complaints 1s not well recorded. We present 
our experience to establish a yardstick for the efficiency of 
diagnostic programmes and to discuss the failures. 


Methods 


During 1978, 308 women were referred by general practitioners to the 
Breast Clinic at Herlev Hospital for a wide range of breast complaints. 
Of these referrals, 83 had breast cancer and 225 were discharged with a 
benign diagnosis, in 124 cases based on a biopsy. 

The women were submitted to a diagnostic programme’, based on 
three main principles diagnosis and treatment are carried out as far as 
possible in the out-patient department, diagnosis should be quickly 
established and with as few visits as possible, and a diagnosis of cancer is 
made before admussion for mastectomy 

In the out-patient department physical examination was performed 
by a senior resident or consultant. Mammography was performed ın all 
patients and ductography when indicated. Cysts were needle-asprrated, 
small solid lumps were removed and knife biopsies taken from larger, 
less-defined lesions. Subclinical clusters of microcaidiications found on 

e were removed surgically after marking with a hook- 


At the follow-up mvestigation ın 1982 the same diagnostic 
procedures were used. 


' Follow-up investigation 

Four years later the 225 women with a former diagnosis of benign breast 
disease recerved a questionnaire and were offered a clinical examination 
and mammography. In all, 190 women returned the questionnaire, 
among these 170 consented to palpation and mammography in the 


Table 1 The seven patients developing breast cancer 


Patient Age at Re-examined 1978 Observation 
no. mastectomy histological slides period 
1 46 years Ductal papilomatosis 47 months 
and atypical hyperplasia 
2 59 years Atypical hyperplasia 55 months 
3 53 years Atypical hyperplasia 49 months 
54 years Carcinoma im situ, 21 months 
ductal type, multiple 
5 58 years No biopsy 47 months 
54 years No biopsy 34 months 
65 years No biopsy 16 months 
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Breast Clinic A search was made for 35 non-responders in the Danish 
Cancer Registry to find out if any of these 35 women had developed 
breast cancer during the 4-year observation period (1978~1982). All 124 
former breast biopsies from 1978 were re-evaluated by an expert in 
breast pathology with no knowledge of the original histological 
diagnosis. The mammograms were re-evaluated. 


Results 


Among the 225 women, 6 had developed breast cancer and 1 
patient had developed carcinoma in situ (Table 1). The 
observation period (1978-1982) ranged from 16 to 55 months, 
as 1 patient (No. 7) 16 months after her first visit had already 
complained about breast symptoms and breast cancer was 
diagnosed. Four other patients (Nos. 1, 4, 5 and 6) during this 4- 
year observation period had presented with symptoms such as 
pain, tenderness or a lump. Examination, mammography and 
biopsy revealed cancer and a mastectomy had been performed. 
The last two patients had breast cancer diagnosed at the follow- 
up investigation. Patient No. 2:presented an obvious malignant 
tumour and patient No. 3 had suspicious microcalcifications 
on mammography which proved to be carcinoma in situ on 
biopsy. In patients Nos. 5 and 6 the cancer occurred in the 
contralateral breast. 

In patient No. 7 the physical findings in 1978 had been 
equivocal as to whether a lump could be palpated or not. No 
biopsy had been taken and the patient had been discharged 
without further appointments. The mammogram at this time 
did not indicate cancer. The cancer was diagnosed 16 months 
later at the site that had originally been under suspicion. 

In four patients (Nos. 1—4) the cancer also occurred in the 
area where the original biopsies had been taken in 1978. The 
pathology report then was fibrocystic disease. Re-evaluation in. 
1982 changed the diagnosis to atypical ductal hyperplasia ım 
three cases and ductal carcinoma in situ ın one case. This last 
patient had had a contralateral mastectomy owing to ductal 
carcinoma in 1973. 

The re-evaluation of all the 124 shdes from 1978 showed that 
4 of those previously diagnosed as fibrocystic disease had the 
diagnosis changed to atypical hyperplasia and 4 ‘of those 
diagnosed as atypical hyperplasia were re-classified as fibrocystic 
disease, while one turned out to be carcinoma in situ (Table 2). 

During the follow-up investigation 12 patients had a breast 
biopsy performed, the biopsies were taken from the same breast 
as in 1978. In six patients the diagnosis was unchanged, but in 
five fibrocystic disease had changed into atypical ductal 
hyperplasia, and in one atypical hyperplasia had changed to 
carcinoma 1n situ. 

Re-evaluation of all 225 mammograms from 1978 confirmed 
the initial diagnosis. 





Cancer in same 


Tumour breast as in 1978 Histological diagnosis of 

size » symptoms mastectomy specimen 

1cm Yes Mammary carcinoma, ductal type 

Sem Yes Mammary carcinoma, mucinous type 

3cm Yes Carcimoma in situ, ductal type 

05cm Yes Mammary carcinoma, ductal type, 

07cm multiple 

lem 

2cm No Mammary carcinoma, lobular and 
ductal type, multiple 

icm No Mammary carcinoma, ductal type 

2cm Yes Mammary carcinoma, ductal type 
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Table 2 Re-evaluation of tissue slides from biopsies in 1978 





Re-evaluated diagnosis 








Atypical Carcinoma  Fibrocystic 
Diagnosis 1978 hyperplasia in situ disease 
Fibrocystic disease 118 4 — 114 
Atypical hyperplasia 6 1 1 4 
Total 124 5 1 118 


Discussion 

Cancer of the breast is the most frequent malignant disease in 
women. The incidence in Denmark 1s approximately 83/100 000 
per year’. 

The apparent incidence in our material is almost 0 8 per cent, 
approximately a tenfold greater incidence than in the 
background population. According to life table analysis there is 
a significant difference in the two cancer rates. This is 
disappointing because 4 years earlier the 225 women had been 
screened and declared free of malignancy. 

However, revision of the slides from the seven patients who 
later developed cancer or carcinoma in situ revealed that one 
patient already had carcinoma in situ, while three patients had 
atypical ductal hyperplasia (Table J). Atypical ductal 
hyperplasia 1s a pre-cancerous condition which demands 
repeated examination because of its known cancer risk*® 
Microscopically, there are pre-malignant changes both in cell 
pattern and cytology™®. 

One patient was clinically misdiagnosed m 1978. She had a 
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Abdominal ultrasound plays an smportant role in the diagnosis 
of genito-urinary tract pathology and has largely replaced 
intravenous urography as the initial mvestigation of choice’. 
Ultrasonography can normally be conducted without special 
preparation of patients; it 1s quick, non-invasive and radiation- 
free. This flexibility makes diagnostic ultrasound an ideal 
investigation for use in the outpatient department’, while the 
information obtained regarding bladder volume, hydro- 
nephrosis and prostate size 1s comparable to that of formal 
radiological investigation**, 

However, it is frequently not practical for the radiology 
department to provide an immediate ultrasound service during 
a urology outpatient clinic. Instead, patients referred for 
ultrasonography are asked to return for a further appointment 
convenient to the work schedule of the department. Ideally, this 
should coincide with the next urology clinic appointment, but in 
practice the patient may well require three visits before a 
definitive clinical decision is taken based on the ultrasound 
report This ts inefficient for both patient and doctor and ın 
economic terms is wasteful of hospital resources. 

It was decided, therefore, to evaluate the efficiency and 
cost-effectiveness of providing an immediate ultrasound service 
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lump, but no biopsy was taken. Sixteen months later 
malignancy was detected in the same lump 

Among the seven patients with breast cancer and carcinoma 
in situ, four were thus histologically misdiagnosed in 1978, one 
was a clinical error. 

The last two patients developed cancer ın the contralateral 
breast during the observation period. The conclusion to be 
drawn from this study is that careful and experienced 
histological assessment 1s required, and patients with atypical 
ductal hyperplasia do progress to carcinoma. 
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ın the urological outpatient department. The scans were 
performed by the urologist himself after a short period of basic 
training in ultrasonography 


Patients, methods and results 


A total of 679 patients, 532 (78 percent) men and 147 
(22 per cent) women, attended the 28 clinics in this study The 
mean age was 67 years. There were 240 new patients and 439 
follow-up consultations; 190 (28 percent) patients required 
ultrasound scans and these were performed immediately by the 
examuning urologist. The indications for scanning are presented 
in Table 1. A Bruel and Kjaer 1846 urological ultrasound 
machine, fitted with a dual-head, 3 and 5 MHz sector transducer 
was used for scanning. 

Of the 190 patients scanned, 128 had simple bladder residual 
volume estimations performed immediately after flow rate 
evaluation. Significant residual unne volumes (> 5Q ml) were 
found in 52 of the 128 patients. The remaining 62 patients were 
scanned for other reasons. The scans were considered positive 
(50) or negative (12) depending on the presence or absence of 
detectable pathology (Table 2). 

The accuracy of the urologist’s outpatient scan was assessed 
by referring these 62 patients for further independent scanning 
in the radiology department. In all instances the radrologist’s 


Table 1 Indications for ulti asonography 








Bladder outflow symptoms 111 
Loin pain 21 
Haematuna 15 
Testicular pathology 13 
Miscellaneous 30 
Total 190 
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Table2 Positive pathological findings on urologist ultrasound scan in 50 
patients 


Organ of cases Finding 





Kidney 1 aaa aia 
ysts 

Tumours 

Absent kidney 

Tumours 

Calcul 

Diverticuli 

Testicular tumour 

Gallstones 

Ovarian cysts 

Aortic aneurysm 

Splenic bed cyst 

Liver metastases 
(carcinoma of colon) 


Bladder 


Scrotum 
Other findings 
(incidental) 


PRED AKNN RE WO +) 


scan was in agreement with that of the urologist. There were no 
false positive or false negative results of clinical significance in 
the series scanned by the urologist. 

Figures provided by Somerset District Health Authority 
(1987) estimate the average cost of an NHS outpatient clinic 
appointment at £27, patient transport £12, and formal 
ultrasound scanning £34. In this district general hospital 
practice approximately 10 percent of patients use NHS 
transport. In the 240 clinics held annually by the department of 
urology, there 1s thus a potential theoretical saving of 
approximately £100 000 per annum if an outpatient ultrasound 
service is fully implemented (Table 3). 


Discussion 
Although abdominal ultrasound is a skilled radiological 
technique, the basics of imaging the genito-urinary tract can be 
readily learned by the urologist. If ultrasound scanning 1s 
restricted to the estimation of bladder residual urine volume and 
the identification of hydronephrosis, the learning period is 
short. Scanning for these two conditions alone forms the bulk of 
urological ultrasound requests. The additional time taken to 
scan a urological patient as part of the outpatient department 
examination averaged 4min. This compares favourably with 
the time taken to write the formal ultrasound request, and to 
become familiar with the clinical problem when some time has 
elapsed since the patient was last reviewed. 

Considerable financial savings can be made by providing 
outpatient clinical ultrasound facilities (Table 3). The basic 
capital cost of modern ultrasound equipment ranges from 
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Table 3 The economic saving achieved by urologist immediate 
outpatient ultrasonography based on 190 scans in 28 outpatient clinics 





Cost Total 
Item (£) Number (Œ) 
Chmc visit 27 x 190 5130 
Formal ultrasound scan 34 x 190 6460 
Transport 12 x 19* 228 
Total 11818 


Projected total saving for 240 clmics (1 year) 101 297 


Figures based on Somerset District Health Authority, 1987. * It 1s 
estimated that 10 per cent of patients use NHS transport 


£10000 for an adequate simple scanner to £45000 for a 
committed multipurpose sector scanner with rectal and 
intravesical probes. Moreover, modern ultrasound machines 
are robust, reliable and portable so that the same machine may 
be used in the outpatient clinic, ın the clinical investigation unit, 
in the urological ward, and in the operating theatre. The 
reduced mobility of an elderly population and the anxieties 
which can be created by the uncertainty of repeated visits to 
hospital, represent a further advantage for providing an 
immediate scanning service. Finally, a reduction in the burden 
of routine work referred to the X-ray department should make 
the concept of immediate ultrasound attractive to the radiology 
department. 

It is important, however, to recognize the limitations of one’s 
ability and experience, and those of ultrasound itself. Patients 
must, therefore, continue to be referred for formal departmental 
ultrasound scanning, plain abdominal radiography, intra- 
venous urography, or isotope renography when clinically 
indicated if the ultrasound examination is inconclusive. 
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Intermittent intramuscular opiates provide unsatisfactory 
control of pain after abdominal surgery’. Recent studies suggest 
that the intermittent perfusion of subcostal incisions with 
bupivacaine is associated with good pain relief as determined by 
linear analogue pain scores”, and a reduction in postoperative 
narcotic requirements*. There is, however, conflicting evidence 
regarding the effect on lung function and pulmonary 
complications?™. 

The aim of this study was to assess the effect of continuous 
wound perfusion with bupivacaine on postoperative pain, 
pulmonary function and respiratory complications after 
cholecystectomy. 


Patients and methods 


Eighty patients were studied. The patients were comparable regarding 
physical characteristics, respiratory status, smoking habits, duration of 
anaesthesia and operative procedure (Table 1). Pre-operative 
assessment of respiratory status in each patient was established by 
physical examination, chest radiography, arterial blood gas analysis 
and measurement of peak expiratory flow rate. 

_After mduction of anaesthesia, intermittent positive pressure 











fine epidural catheter (Portex Mını Pack Epidural System) being placed 
between peritoneum and rectus muscle and brought out through the 
wound, The catheter was connected to a disposable bacterial filter and 
the system flushed with 10 ml saline. Patients were randomly allocated 
to receive 150 ml of either 0-5 per cent bupivacaine or normal saline over 
60h by continuous infusion using a Vickers medical syringe pump 
During this period intramuscular morphme was available on demand if 
pain relief was inadequate. One patient in the saline group required 
further surgery and was excluded from further study 

Pain was assessed twice daily using a standard 100mm linear 
analogue scale*; patients were asked to record their average pain over 
each 12 h period. Morphine requirements were noted. Arterial blood gas 
analysis, followed by measurement of peak expiratory flow rate, was 
carried out on the first, second and fourth postoperative days. Patients 
were assessed daily for the development of pulmonary complications® 
Wounds were examined daily for the development of infection. 


Results 


There was no significant difference in the severity of pain as 
-measured by linear analogue pain scores between the groups 
(Table 2). The mean morphine requirements over the first 48 h 
were 60 mg (range 15-100 mg) for the saline group and 52 mg 
(range 10-100 mg) for the bupivacaine group (n-s.). There was 
no significant difference between the two groups in arterial 
oxygen tensions both before surgery and during the first 4 
postoperative days (Table 3). Likewise, there was no significant 
difference ın peak expiratory flow rates (Table 4). Eight patients 
in the bupivacaine group developed chest infections compared 
with seven in the saline group (n.s.). No wound infections were 
noted. 


Discussion 
The direct perfusion of surgical wounds with local anaesthetic 


was first shown more than 30 years ago to reduce opiate 
requirements after abdominal surgery’, but fear of potential 


Table 3 Mean (+5.e m.) arterial oxygen tensions (mmHg) 























ventilation was instituted and anaesthesia maintained by inhalation Postoperative 
agents supplemented by intravenous narcotics. All surgery was performed 
through a right paramedian incision which was closed in layers with a Pre-operatve Day! Day2 Day 4 
Saline (n= 39) 8842 694+2 6942 80+2 

; ; Buprvacaine (n=40) 912 712 69+2 W842 

Table 1 Comparison of patient characteristics between groups P valie ne ae We: pice 
Normal 
» saline Bupivacaine 
Patient characteristics (n=39) (n= 40) Table 4 Mean peak expiratory flow rate (l/min) 
SexM:F 4:35 7°33 ns. Postoperative 
Mean age (years) 47 (22-79) 52 (17-83) ns. 
Mean height (cm) 160 (147-177) 160 (147-175) ns Pre-operative Day 1 Day 2 Day 4 
Mean weight (kg) 64 (39-95) 65 (41-83) ns 
Smokers 15 14 Saline (n= 39) 369 135 152 249 
Mean duration of anaesthesia (200-550) (50-260) (50-270) (70-350) 
(mim) 61 (25-150) 60 (20-205) aos Bupivacaine (n= 40) 378 143 172 252 
Common duct exploration 8 5 ns (150-680) (60-325} (50-380) (100-550) 
Values in parentheses are ranges Values in parentheses are ranges 
Table 2 Mean linear analogue pain scores in millimetres 
Day 1 Day 2 Day 3 Day 4 
am. pm. am. pm. am i pm. am pm 

Normal saline 61 33 44 42 33 33 26 20 
(n=39) (10-96) (4-88) (4-88) (5-90) (3-78) (3-90) (0-75) (0—65) 
Bupivacaine 53 52 44 38 32 27 25 19 
(n=40) (13-96) (14-95) (14-95) (3-85) (3-76) (0-70) (0-90) (0-80) 
Values in parentheses are ranges 
0007-1323/88/090923-02$3 00 © 1988 Butterworth & Co (Publishers) Ltd 923 


infection and delayed wound healing prevented the technique 
from becoming universally adopted. The introduction of longer 
acting local anaesthetic drugs, such as bupivacaine, and the 
development of bacterial filters has led to renewed interest in 
this method of postoperative pain relief. Thomas et al.? showed 
that the perfusion of subcostal incisions with bupivacaine via an 
indwelling catheter inserted beneath the rectus sheath was 
associated with a reduction in narcotic requirements but had no 
effect on postoperative pulmonary mechanical function. In 
contrast Patel et al.* using a single injection of bupivacaine into 
the wound after cholecystectomy demonstrated a lesser 
reduction in forced vital capacity and forced expiratory volume 
(1 mun) compared with controls. More recently Levack et al.” 
showed that intermittent infusion of subcostal wounds with 
bupivacaine was associated with lower linear analogue pain 
scores when compared with infusion with saline. 

Our findings are at variance with previous studies despite the 
use of a similar technique of wound perfusion. However, these 
studies have been based on small samples**, did not contain a 
homogeneous group? and often referred to the effect of a bolus 
injection of bupivacaine into the wound?-*. In the study by 
Thomas et al.? the reduction in analgesia requirement in the 
bupivacaine group may have been the result of a placebo effect 
as the control group did not have an indwelling catheter. 

In this study, continuous infusion of bupivacaine into upper 
abdominal wounds did not produce better pain relief than 
perfusion with normal saline, neither did it mfluence the 
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incidence of postoperative pulmonary complications. We feel 
that further studies are indicated before wound perfusion with 
bupivacaine can be accepted as a valid method of postoperative 
pain relief after upper abdominal surgery. 
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High-output pancreatic fistulae carry a high morbidity and 
mortality owing to fluid and electrolyte losses, protern-calorie 
malnutrition, and an increased risk of infection. The 
suppression of physiological pancreatic stimulation by complete 
fasting and total parenteral nutrition (TPN) 1s central to the 


medical management’. Glucagon and somatostatin have also 
been used?-3. i 

Feedback inhibition of exocrine pancreatic secretion by 
pancreatic enzymes in the duodenal lumen has been 
demonstrated in animals**, healthy man®® and patients with 
chronic pancreatitis? 1°. We have explored the possibility of 
inhibiting exocrine pancreatic secretion by oral admmistration™ 
of pancreatic proteases with the object of speeding the closure of 
pancreatic fistulae. 


Patients and methods 


Frve consecutive patients with postoperative external pancreatic fistula 
were studied. Sinus tracts communicating with the main pancreatic duct 
were documented in all cases by either fistulography or endoscopic 
retrograde pancreatography (Table /). 

After a period of 2-4 days fasting and intravenous parenteral 
nutrition, TPN was started in all patients, through a central venous 
catheter, and continued for 17—31 days After this an oral pancreatic 
enzyme preparation (Pankreon Fuerte®, Kalifarma Lab, providing 
lipase, 5557+ 1811 units/l trypsin 30+ 4 units/l, chymotrypsm 360+ 
145 units/l, and dispersed bovine bile, 75 mg per tablet) was added at a 
dose of four tablets every 6 h and cimetidine 200 mg was given with each 
dose 

Fistula flow and trypsin concentration!! were measured daily until 
complete closure of the fistulae. 


Table 1 Clinical data, type of operation, and basal flow and trypsin concentration from external pancreatic fistula in five patients 














Fistula 

Flow Trypsin 
Patient Sex Age Diagnosis Surgical procedure (ml/day) (units/l) 
1 M 63 Acute pancreatitis, Subtotal pancreatectomy 800 39 000 

j pancreatic ascites 
2 M 38 Chronic pancreatitis Subtotal pancreatectomy 610 38 000 
3 M 35 Chronic pancreatitis Pancreaticojejunostomy 420 11 000 
4 M 57 Congenital hepatic fibrosis, Oesophageal transection 370 5000 
bleeding oesophageal varices +splenectomy 

5 M 38 Chronic pancreatitis Subtotal pancreatectomy 220 4200 
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Table 2 
Intravenous fluids and Mean fistula flow during TPN TPN plus oral pancreatic enzymes 
Patient electrolytes (days) TPN* (days) 3-day interval (ml) until fistula closure (days) 
1 4 17 800, 610, 630, 650, 630, 615 3 
2 2 31 600, 610, 600, 620, 590, 410, 1 
420,430, 420, 430, 430 
3 4 21 400, 400, 290, 280, 210, 200, 210 4 
4 4 30 390, 390, 320, 300, 230, 250, 230, 12 
220, 230, 230 
5 4 21 220, 210, 200, 190, 180, 185, 180 3 


* TPN, total parenteral nutrition composition. nitrogen (13-16 g), glucose (250-300 g), long-chain triglycerides (50-100 g), vitamins and trace elements 


Results 


Basal fistula flow and trypsin concentration in the five patients 
were (mean +s.d.) 484+ 201 ml/day, and 19 940+ 15 742 units/I, 
respectively. At the end of 5 days of TPN (before pancreatic 
enzymes were started), flow and trypsin concentration had 
decreased to approximately one-half of basal values (249+ 
102 ml/day, and 12250-+10497 units/l, respectively). After 
administration of pancreatic enzymes, both fistula flow and 
trypsin concentration were rapidly reduced and fistulous flow 
ceased completely at between 1 and 12 days, with ensuing, 
closure of the sinus tract. The patient in whom the fistula took 
longer to heal was the one with congenital hepatic fibrosis and 
portal hypertension, and he had moderate ascites throughout 
his hospitalization (Table 2). - 

The sinus tracts from the pancreatic fistula remain closed in 
all five patients after a mean follow-up of 9 months (range 4-17 
months). 


Discussion 

The utilization of oral pancreatic enzymes in patients with 
pancreatic fistula associated with TPN has been unreported so 
far. The useful effect of this therapy on the five patients reported 
here was a sudden fall of fistulous flow (Table 2) with a parallel 
marked decrease of trypsin concentration. These observations 
suggest that the mechanism of this effect ts an inhibition of 
exocrine pancreatic function, and support the recently 
postulated existence of a feedback control of pancreatic 
secretion by intraduodenal enzymes*®’. 

The present experience suggests that this simple, safe and 
inexpensive treatment might considerably shorten the duration 
of parenteral nutrition and hospitalization, thereby reducing 
both morbidity and costs in patients with this infrequent but 
serious postoperative complication. s 
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Parathyroid hormone related peptide production by tamours 
and normal epithelial tissues 

D.A. Heath, H.M. Docherty, P. Milton and M. Dixon-Lewis, 
Department of Medicine, Queen Elizabeth Hospital, Birmingham, 
UK 


Many of the biochemical and histological changes m hypercalcaemic 
malignancy and hyperparathyroidism are sumular. The production of 
parathyroid hormone (PTH) by non-parathyroid tumours now appears 
to occur either very rarely or not at all, yet there 1s much evidence to 
suggest that a PTH-like factor ıs produced. We have studied a human 
carcinoid tumour associated with severe hypercalcaemia, subperiosteal 
erosions and osteitis fibrosa cystica Extracts of the tumour contain 
factors which are very active in a PTH bioassay system—the rat 
osteosarcoma cell assay This activity could not be blocked by various 
PTH antibodies but was abolished by a PTH-receptor antagonist 


Factors with simular biological actrvity have been identified from a, 


variety of other malignancies by other workers and the gene for this 
factor has been cloned and shown to code for a peptide of 141 amino 
acids with some structural similarities to PTH. We have raised 
antibodies to synthetic PTH-related peptide (PRP) and have shown that 
they inhibit the activity of the carcinoid tumour extract. 

In separate studies we have shown that normal human 
keratinocytes, as well as a variety of other cells of epithelial origin, 
contain or secrete PRP. PTH and/or PRP receptors are present on skin 
fibroblasts. PRP therefore appears to be a normal factor produced by 
many epithelial cells with probable paracrine actions. When produced 
in excess by tumours it may be the cause of the hypercalcaemia of 


malignancy. 


Renal function in primary hyperparathyroidism: pre-operative 
and postoperative evaluation with five different tests 


A. Kristoffersson, C. Backman, K. Grankvist and J. Jarhult, 
Departments of Surgery, Clinical Physiology and Clinical 
Chemistry, University Hospital, Umea, Sweden 


‘Impaired renal function is a well-known complication of primary 
hyperparathyroidism (HPT). The incidence and severity of this 
impairment vary considerably in different reports. 

Owing to the changing panorama of HPT during the last decades, 
we were interested to find out whether today’s patients suffer from renal 
damage and whether a depression of renal function can be reversed by 
surgery. 

Patients. Investigations were carried out on 19 consecutive patients, 
15 women and 4 men with median age 61 years (range 39-71), 
immediately before and 12 months after parathyroidectomy. All 
patients had an adenoma removed and were normocalcaemuc at follow- 
up. i 

Methods The following tests on renal function were performed on 
both occasions: plasma creatinine, creatinine clearance, 5Cr-labelled 
EDTA clearance, U-beta-2- microglobulin and desmopressin test 

Results Four patients had slightly elevated levels of plasma 
creatinine pre-operatively Two patients had abnormally low values of 
creatinine clearance before operation and four had reduced clearance 
measured with °'Cr-labelled EDTA Normal pre-operative values of f4- 
mucroglobulin were found in all but two patients. Fourteen patients had 
a depressed concentrating capacity before the parathyroidectomy. 

One year after parathyroidectomy no significant changes in plasma 
creatinine, creatinine clearance. *!Cr-labelled EDTA clearance or f,- 
macroglobulin were found for the whole group Complete normalization 
of concentrating capacity had occurred in 7 of 14 patients, improvement 
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was registered in 9 patients, 1 patient was unchanged while a slight 
mnpairment was noticed in 2. For the whole group a significant 
mprovement had occurred (P< 0 004). : 

In conclusion, impaired renal function as assessed by creatinine or 
creatinine clearance 1s uncommon among HPT patients today, Distal 
tubular function, however, 1s often depressed and can be positively 
influenced by surgery. More sensitive tests, such as desmopressin and 
possibly *'Cr-labelled EDTA clearance, are suggested to test for carly 
impairment of renal function in HPT. 


Investigations on the secretion of parathyroid hormone using a 
new two-site immunochemiluminometric assay specific for 
intact parathyroid hormone 


R.C. Brown, J.P. Aston, J.S. Woodhead, P.A. Lucas*, 
LR. Curleyt, B. Harrisont and M.H. Wheeler, Departments 
of Medical Biochemistry, *Renal Medicine and {Surgery, 
University of Wales College of Medicine, Cardiff, UK 


The majority of circulating parathyroid hormone (PTH) 1s biologically 
mert carboxy terminal fragments (t}> 1 h), and only a relatively small 
proportion 1s the biologically active intact peptide (<5 mim) This 
heterogeneity has presented considerable difficulties ın the design and 
interpretation of PTH immunoassays because of poor sensitivity, lack of 
specificity and overlap of serum values ın normal subjects and patients. 
We have developed a sensitive mmunochemiluminometric assay 
(ICMA) specific for intact PTH. Circulating concentrations (pmol/l) for 
normals and for patients with surgically proven primary 
hyperparathyroidism (HPT), chronic renal failure (CRF), hypopara- 
thyroidism (HYPO) and malignancy associated hypercalcacma 
(MAHC) are given ın the table. 








Normals HPT CRF HYPO MAHC 
n 82 35 20 4 17 
Mean 3-4 23 4 178 <08 <08 


Range 1-2-9-4 90-200 22-83 <08 <0-8-5-2 


Because the assay measures the secreted intact peptide rather than 
the products of peripheral metabolic cleavage, the usefulness of dynamic 
stimulation/suppression tests has been investigated Repeated rapid 
sampling at 3-muin intervals has indicated no pulsatile secretion pattern. 
In normals, oral (1-2 g bolus) and intravenous (2:5 mg/kg over 30 min) 
calcium administration resulted ın suppression (<08 pmol/l) of 
circulating intact PTH; this was not observed ın hyperparathyroidism 
and renal failure patients Intramuscular calcitonin (100 units) induced a 
rise in PTH ın patients with hyperparathyroidism at 120, 180 and 
240 mun. Studies on the secretion of intact PTH from dispersed human 
hyperparathyrord cells ın vitro have indicated that suppression at high 
Ca?* (2-5 mM) and secretion rate at low Ca?* (0 5 mM) of hyperplastic 
tissue was greater (P<0-05, P<0-01, respectively) than adenomatous 
tissue. 

It 1s concluded that the intact PTH ICMA provides greater 
diagnostic efficreñcy than previous PTH fragment assays and is an 
important tool for the investigation of the secretory physiology of 
parathyroid tissue. 
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Hyperparathyroidism following neck irradiation 


TJ. Christmas, C.R. Chapple, EJ.G. Milroy and A.G.A. 
Cowie, Department of Urology, The Middlesex Hospital, 
Mortimer Street, London WIN 8AA, UK 


Between 1900 and 1950 radiotherapy was often used in the treatment of 
benign conditions of the neck such as tuberculous adenitis, acne, 
hirsutism, goitre, tonsillitis and skin lesions. An increase in the incidence 
of neoplasms of the skin and parotid and thyroid glands has been shown 
in these patients, often more than 30 years later. Parathyroid adenomas 
have been induced expermmentally in rats by the admunistration of 131. 
A retrospective review of 1550 cases of hyperparathyroidism (HPT) 
reveals a history of neck irradiation in nine cases (0-6 per cent), External 
beam therapy alone was used in four, '5*I alone in two, both external 
beam therapy and +°! in two, and radium wire umplants in one case. 
The mean interval between radiation exposure and the development of 
HPT was 37 years (range 9-63 years). The indication for radiotherapy 
was thyroid disease in five, cervical tuberculosis in three, and a benign 
skin lesion in one case. All patients were markedly hypercalcaemic at 
presentation with parathyroid hormone levels exceeding 160 pg/ml, and 
all underwent parathyroidectomy. The parathyroid histology was 
adenoma ın six, carcinoma in two and nodular hyperplasia in one case 
Apart from one patient who had previously undergone total 
thyroidectomy for papillary carcinoma, all had coincident thyroid 
disease consisting of nodular colloid goitre in seven and follicular 
carcinoma in one case. The significance of these findings 1s discussed. 


Aspects of osteomalacia associated with primary 
hyperparathyroidism: 7 cases from a series of 500 primary 
hyperparathyroidism 

C. Proye, A. Richardson, B. Grardel, A. Thevenon, B. 
Duquesnoy, J.L. Quievreux, J.L. Wemeau, M. Decoulx, J. 
Lefebvre and B. Delcambre, Surgical Professorial Unit, 
University Hospital of Lille, France 


The types of osteomalacia associated sane primary Iae 
thyroidism (HPT) have been known since 1956. However, reported 
cases are rare and the pathophysiology is poorly understood. The 
criteria for diagnosis include: normal renal function, - proven 
parathyroid adenoma(s), radiological or histological osteomalacia 
Amongst 500 cases of proven primary HPT operated in Lille, 7 were 
associated with osteomalacia (1 4 per cent). There were six women and 
one man The average age of patients was 57 years (range 34-74). The 
clinical and radiological manifestations were: juvenile pseudorickets 
(one case); Looser--Milkman striae (four cases) with normocalcaemic 
florid fibrocystic osteitis (two cases), parathyroid crisis (one case), 
haemochromatosis associated with HPT (one case); incidental finding 
on bone biopsy (two cases) 

Hypercalcaemia was not always present (5/7 cases) whereas 
hypophosphatemia always was (7/7). Alkaline phosphatase was 
elevated in 3 of 7 cases. PTH level when determined was elevated or 
inappropriate in all cases (6/6). In six cases 25-OH vitamin D was low 
and the vitamin D test was positive in the seventh patient. On bone 
biopsy (five cases), the thickness index of osteoid seams was increased, 
and the calcification rate was decreased. A single adenoma was removed 
in all seven cases, and the five hypercalcaemic patients have been 
normocalcaemic since then. In the two cases of normocalcaemia, 
another cause of vitainin D deficiency was found (1 bedridden, 1 taking 
barbiturates). In the ` hypercalcaemic cases, the role of 
hypophosphataemia (5/5) and that of an endogenous, HPT-induced 


vitamin D deficiency were discussed One case may have corresponded - 


to a primary osteomalacia because the vitamin D level was still low 
10 years later. 

- The frequency of osteomalacia associated with primary HPT is 
probably underestimated in the absence of routine bone biopsy. An 
exogencous vitamin D deficiency may mask the hypercalcaemia and be 
responsible for the most severe forms. 
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Management of byperparathyroidism in pregnancy 

J.S.K. Gelister, J. Sanderson, C.R. Chapple, T. Christmas, J. 
O’Riordan, A.G.A. Cowie and E.J.G. Milroy, Departments of 
Endocrinology and Urology, University College and Middlesex 
Hospital, London WIN 8AA, UK 


Hyperparathyroidism (HPT) associated with pregnancy is uncommon 
It has been suggested that all such patients should undergo neck 
exploration during pregnancy. Therefore, from our series of 1550 
patients with HPT, 15 associated with pregnancy have been reviewed. 

In ten women HPT was diagnosed postpartum after symptomatic 
neonatal hypocalcaemia. Diagnosis preceded pregnancy in one woman 
and was made during pregnancy in the others. Two patients were 
explored during pregnancy. In one, four normal glands were found and 
hypercalcaema persisted; after a successful pregnancy a mediastinal 
adenoma was removed. Exploration in the second woman, precipitated 
by severe hypercalcaemia, revealed four hyperplastic glands A 
normocalcaemic pregnancy ensued 

A single adenoma was removed from ten patients and two 
adenomata from an eleventh. Four-gland hyperplasia was discovered in 
one patient, four normal glands only in one other, and two patients had 
parathyroid carcinoma. 

Of twenty hypercalcaemic pregnancies in this series there was one 
stillbirth associated with severe hypercalcaemia secondary to 
parathyroid carcmmoma. Surgical exploration during pregnancy is 
indicated for severely hypercalcaemic patients. In less severe cases the 
risks of neck exploration in pregnancy must be weighed against those of 
neonatal tetany. 


Thyroglobulin measurement in the follow-up of differentiated 
thyroid carcinoma after lobectomy 


R.D. Harvey*, A. Rodgerf, P.S. Grabowski*, N.A. Matheson 
and R.L. Himsworth, Departments of Medicine, *T herapeutics 
and +Surgery, University of Aberdeen, Polwarth Building, 
Foresterhill, Aberdeen ABO 2ZD, UK 


Thyroglobulin (Tg) measurement 1s well established for the detection of 
tumour recurrence after total thyroidectomy for thyroid cancer, but its 
utility ın the follow-up of patients treated by lobectomy has not been 
reported. We have measured Tg in 52 patients treated by lobectomy and 
subsequent thyroxine to suppress TSH secretion All the patients had 
differentiated carctnomas and included two with recurrent tumour. The 
median duration of follow-up was 4:5 years 

Tg measured by radioimmunoassay was < 10 ug/l (mean 3 ug/1) in 86 
of a total of 114 samples. All 86 samples were from patients without 
clinical recurrence or thyroiditis histologically, and the thyroglobulin 
auto-antibody (TgAb) titre, by ELISA, was < 1/20 in all but one TSH 
by immunoradiometnic assay was detectable (> 0 1 mulliunits/l) in 29 of 
the 86 samples (median 0-55 milliunits/l, range 0 11-2-0 milhumits/1) 

In the seven samples from the two patients with metastases, mean 
serum Tg was 41 and 225 ug/l respectively despite TSH suppression 
(<O1 millunits/l) Serum Tg was > 10 ug/l (median 22 ug/l, range 12- 
81 ug/l) in fourteen samples from nine patients in whom either TSH was 
>10 millunits/, histology showed thyroiditis, the TgAb titre was 
> 1/20, or the interval since surgery was <2 months In seven samples 
from six patients, Tg was > 10 ug/l (median 17 ug/L, range 11-33 yg/l) for 
no evident reason. 

Serum Tg measurement ıs of value in the detection of recurrence of 
differentiated thyroid cancer after lobectomy, provided suppressive 
thyroxine 1s given and the possibility of mterfermg Tg auto-antibodies 
or thyroiditis has been excluded. In our series there were no false 
negative results. The six patients with an unexplaimed elevation of Tg 
may have occult recurrence, or represent true false positive results. 
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` Pre-operative parathyroid localization in three dimensions 
BJ. Jenkins, M.S. Newell, A.W. Goode, BJ. Boucher, J.P: 


Monson and C.L. Brown, The London Hospital, Whitechapel, 
London El, UK 


A limitation to thallium-technetrum subtraction scintigraphy ın 
patients with prumary hyperparathyroidism has been the mability to 
obtain an imagen a third plane, making it difficult to assess the depth of 
an abnormal gland ın the neck. In an attempt to overcome this problem, 
a new technique has been developed that provides transaxial sections of 
the scintigram, thereby giving a representation of parathyroid tissue in a 
third dimension. 

After conveational subtraction scanning, information from both 
thallium‘and technetium energy windows is acquired in 64 positions by a 
rotating y camera and stored on a computer. Data are then processed by 
standard filtered back projection methods resulting in two sets of 
equivalent transaxial slices representing the simultaneous distribution 
of thallium and technetium in the neck which are subtracted in a similar 
way to planar images. 

In eight pauents with primary hyperparathyroidism undergoing 
initial cervical exploration, a positive two-dimensional subtraction scan 
indicating the presence of a single adenoma was followed by successful 
surgery and return of the serum calcium to normal. In six of these 
patients emission tomography gave a precise image representing the 
position of the adenoma ın the anteroposterior plane 

Early results with scintigraphic tomography suggest that it may be 
used to obtain an image of a parathyroid adenoma in a third plane. 
_ Greater experience is required to determine if the technique is useful in 
patients with multigiand hyperplasia or those with persistent or relapsed 
hyperparathyroidism. 


Prognostic value of DNA aneuploidy in papillary thyroid 
cancer: a comparison of static densitometry and flow 
cytometry 

E.L. Cusick, C.A. MacIntosh, Z.H. Krukowski, S. wW. B. Ewen 
and N.A. Matheson, Departments of Surgery and Pathology, 
University of Aberdeen, Aberdeen, UK 


DNA aneuploidy may be an independent prognostic factor in 
malignancy The evidence in various tumours 1s conflicting but ın 
papillary thyroid carcinoma DNA aneuploidy has been found to be a 
highly significant prognostic factor’. 

The prognostic accuracy of flow cytometric and static densitometric 
DNA analysis was compared ın 34 patients who had undergone surgery 
for papillary thyroid cancer between 1959 and 1978 (median follow-up 
18 years). Static densitometry was performed on thin paraffin sections 
and flow cytometry on disaggregated thick paraffin sections. technically 
satisfactory preparations were made in 31 cases 

Five patients died of thyroid cancer Three of sıx patients found to 
have DNA aneuploid tumours by flow cytometry died of thyroid cancer 
{P <0 05, Fisher’s exact test) compared with four of eight patients found 
to be aneuploid by static densitometry (P<0-02). In contrast, 
quantitative static densitometry correctly identified all five patients 
dying of cancer with no false positives (P <0 002). 

The presence of non-tumour cells is a limiting factor in the accuracy 
of flow cytomecric measurement of the percentage of DNA aneuploid 
tumour nuclei and is less accurate than static densitometry in which 
morphological selection of malignant cells permits quantitative 
measurements increasing the prognostic accuracy 


1. Cohn K, Backdahi M, Forsslund G et al. Prognostic value of 


nuclear DNA content i papillary thyroid carcinoma. World J 
Surg 1984; 8: 474-80 
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Aspiration cytology for goitres: further trials and triumphs 


A.J. Webb, Department of Surgery, The Royal Infirmary, Bristol, 
UK 


The diagnostic sensitivity of fine needle aspiration biopsy (FNAB) for 53 
follicular neoplasms arising within 500 patients with goitre was 
presented to the Association ın 1986, Problems found during this 
retrospective investigation required a more detailed study with specific 
attention to cytological difficulty 

During 1986 and 1987 a prospective investigation has developed 
incorporating a tighter protocol and more precise cytological reporting 
Preliminary results are presented. In all, 105 patients were referred, from 
whom 163 cytological biopsies were derived (144 FNAB and 19 
operative smears), 66 patients received surgery 

The results confirmed the acceptable sensitivity of cytology for 

proving thyroid neoplasm (28/30 cases) at 93 per cent. For follicular 
adenoma, of which 35 per cent were cystic, the sensitivity was 19/21 (90 
per cent). For the total series, the specificity of cytology for neoplasm 
was 98 per cent. 

Nevertheless, some areas of cytological uncertainty stand out and 9 
of 30 (30 per cent) of the proven neoplastic lesions and 9 of 73 
(12 per cent) of the non-neoplastic cases were diagnostic problems, The 
specific areas of difficulty are: 


1. The identification of neoplasm within a clinically and ultrasonically 
solitary cystic lesion’ 

2. The distinction between a hyperplastic nodular area and follicular 
adenoma 

3. The tumour-like areas of discrete Hurthle cell hyperplasia within 
atypical lymphoid thyroiditis which mumic Hurthle cell adenoma 

4 Thedistinction between atypical follicular adenoma and carcinoma; 
perhaps some follicular neoplasms should be designated 
‘borderline’, especially where histopathological opinions are sharply 
divided 

5 The recognition of neoplasm within a chmically and scintiscan- 
substantiated nodular goitre. 


The tentatrve conclusions are: 


1. Clinical mistakes ın the assessment of solitary thyroid nodules can be 
serious and FNAB will prevent persisting error 

2. FNAB can mostly attain greater precision than scanning 
investigations 

3. Perhaps, in the problem group, the cytologists should attempt no 
more than to warn the surgeon of the possibility of neoplasm. 


1. Rosen IB, Provias JP, Walfish PG Pathologic nature of cystic 
thyroid nodules selected for surgery by needle aspiration biopsy. 
Surgery 1986; 79: 606-11 

2. Hammer M, Wortsman J, Folse R, Cancer in cystic lesions of the 
thyroid. Arch Surg 1982; 117: 1020-3. 


Diagnostic value of four thyroid screening methods 


KJ. Manolas, V. Primikiris, N. Lyrantsopoulos, P. Kalofolias 
and D. Baxevanides, Department of Surgery, University of 
Thrace Medical School and Unwersity and District Hospital of 
Alexandroupolis, Greece 


In this prospective clinical study, the diagnostic values of the four 
methods which are routinely used mn diagnosing the thyroid diseases 
(clinical examination, thyroid scanning, ultrasonography and fine 
needle aspiration (FNA)) were evaluated (solely and m all 
combinations). 

The pre-operative clinical diagnosis on which they were based was 
subsequently compared with the histological diagnosis of the surgical 
specimen (final diagnosis) and was regarded as ‘correct’, ‘wrong’ or 
‘doubtful’, accordingly. 

A total of 122 patients (19 men, 103 women) with a mean age of 48-2 
years were included FNA achieved the highest correct score (45/65, 
69 percent) and the clinical examination the lowest one (24/122, 
20 per cent). The thyroid scanning and the ultrasonography yielded 
ejual levels of correct (32:0-33-5 percent) and wrong (24-5— 
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25-0 per cent) results. FNA had the lowest percentage of doubtful 
diagnoses (3/65, 5 per cent) and clinical examination had the highest 
(70/122, 57 per cent). All the above differences were found to be 
statistically highly significant (77 = 56-48, P=0-5 x 1077). 

From the combinations where two methods were involved, the 
highest correct and, at the same time, the lowest wrong and doubtful 
results were obtained when clinical examination and FNA were used 
(45/65, 69 percent; 17/65, 26 percent, 3/65, 5 per cent respectively) 
Q? = 15-35, P<0-01). 

From the combinations where three methods were diagnostically 
involved, it was found that clinical examination plus thyroid scanning 
plus FNA yielded the highest correct (45/64, 70 per cent) results and the 
lowest wrong and doubtful results (18/64, 28 percent and 1/64, 
2 per cent respectively) (y?7=12:78, P<0-025). When the best 
combination of two methods was compared with the best one of three, 
the recorded difference was not statistically significant. 

Also, it was found that FNA as a sole method achieved a 69 per cent 
correct diagnostic result in this series; the diagnostic ability of FNA did 
not improve when combined with other methods. 


Bio-active prolactin in breast cancer 
P.R. Maddox, D.L. Jones and R.E. Mansel, University 


Department of Surgery, University of Wales College of 
Medicine, Cardiff, UK 


The prvotal role of prolactin (PRL) in the development and growth of 
rodent mammary tumours is now well established, but there remains 
some controversy on the role of the hormone in human breast cancer. 
The conflicting results to date have used radioummunoassays (RIA) to 
measure serum PRL, which may not necessarily reflect the biological 
activity of the hormone 

We have developed a new microbioassay (BA) for PRL and growth 
hormone, based on the mitogenicity of lactogenic hormones for the rat 
Nb2 lymphoma cell lune’, to examme prolactin bio-actrvity in breast 
disease. 

Serum prolactin levels by both BA and RIA were determined in 31 
patients with breast cancer Basal levels and peak responses to 
thyrotropin releasing hormone were evaluated Serum PRL by BA was 
found to be significantly greater than RIA for both mean basal* (BA 
10-2 ng/ml, RIA 47 ng/ml) and mean peak-thyrotropin releasing 
hormonet (BA 686ng/ml, RIA 37-0 ng/ml) levels, giving a mean 
BA.RIA ratio of 2:5 and 2-2 for basal and peak-thyrotropin releasing 
hormone levels respectively 


These results indicate that vanant non-ammunogenic forms of | 


prolactin (or enhancing serum factors) may be present ın the sera of 
patients with breast cancer, causing increased biological activity, and 
suggests that previous attempts to assess the importance of PRL in 
breast cancer by RIA may have failed to measure this biologically 
important actrvity : 


* P< 000001; t P<0001 (BA versus RIA, Mann-Whitney U test) 


1. Tanaka T et al. A new sensitive and specific bioassay for lactogenic 
hormones: measurement of prolactin and growth hormone mn 
human serum. J Clin Endocrinol Metab 1980; 51. 1058-63 


The most useful investigation in the initial assessment of 
Cushing’s syndrome i 
J.P. Monson, G. Koios, G.C. Toms, P.G. Kopelman, BJ. 
Jenkins, A.W. Goode: and : T.T. King, Medical Umt 
(Endocrinology), Surgical Unit and Department of Neurosurgery, 
London Hospital and Medical College, London E] 1BB, UK 


Computernzed tomography (CT) ıs now routmely used in the 
investigation of Cushing’s syndrome. The results obtained prompt a re- 
appraisal of the relative value of other diagnostic investigations. We 
have therefore examined the diagnostic contribution of high-dose 
dexamethasone suppression, plasma ACTH and adrenal CT im a 
consecutive series of 23 patients with Cushing’s syndrome. Seven 
patients failed to demonstrate suppression of plasma and urine free 
cortisol with dexamethasone, of whom two had recordable plasma 
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ACTH levels on repeated samples (14-58 ng/l). A unilateral adrenal 
abnormality was evident in these seven patients on abdominal CT 

Autonomous adrenal function was confirmed in the five patients who 
underwent selenocholesterol scanning and an adrenal adenoma was 
surgically removed ın all seven patients. The remaining 16 patients 
demonstrated >50 percent suppression with dexamethasone, 
measurable plasma ACTH (23-200 ng/l) and a symmetrical appearance 
on adrenal CT (performed ın 14 patients, normal size in 11, minimal 
enlargement in 3). Of the 16 patients, 9 demonstrated pituitary CT 
abnormalities (3 macro-adenomas, 6 micro-adenomas) Faght of these 
patients and one other were treated by trans-sphenoidal surgery with 
histological confirmation in all. Three patients experienced resolution of 
cortisol ‘excess from external pituitary irradiation (DXT) only, three 
patients underwent mutial DXT and bilateral adrenalectomy and one 
patient DXT and long-term metyrapone therapy. Pituitary-dependent 
Cushing’s syndrome was thus proved in 12 patients and considered 
probable in the remaining 4 who had no radiological or clinical features 
to support low-grade ectopic ACTH production (follow-up range 3-5 
years), The findings confirm previous reports that dexamethasone 
suppression tests, ACTH measurements and adrenal CT provide simular 
information in distinguishing adrenal and ACTH-dependent Cushing's 
syndrome. The investigation of documented cortisol excess should begin 
with adrenal CT. A focal abnormality, if confirmed with autonomous 
function on selenocholestero] scanning, obviates the need for further 
endocrine investigation 


Immun canine islet autografts and allografts 
maintain metabolic normality 
AJ. Guy, S.M. Griffin, D. Alderson and J.R. Farndon, 


Department of Surgery, Royal Victoria Infirmary, Newcastle 
upon Tyne, UK 


If islet transplants restored metabolic normality to diabetic patients, 
secondary complications could be prevented The effectiveness of 
immunosuppressed (cyclosporin A (CsA) 20 mg kg™! day~') canine 
intrasplenic islet auto- and allografts has been investigated im 
pancreatectomuzed beagles, in four groups’ controls (group 1, n=65), 
islet autografts (group 2, n=9), islet autografts +CsA (group 3, n=6), 
islet allografts + CsA (group 4, n=5). Metabolic assessment was by 
intravenous glucose tolerance test (IVGTT) pre-operatively and 
repeated | month after islet transplantation 


Table The results expressed as median fasting values 





Group 1 Group2 Group3 Group 4 
Glucose (mmol/1) 55 55 70 60 
Insulin 
(mullrunits/1) 18-9 153 224 125 
Lactate’ pyruvate 16-9 13 1* 169 164 
Alanine (mol/l) 425 444 446 387 
Glycerol (umol/l) 95 96 84 83 
3-Hydroxybutyrate 115 14-5 98 17-0 
(umol/1) 
Free fatty acids 043 053 0 26 047 
(mmol/l) 


Cholesterol (mmol/l) 5-16 6 40* 535 6-21 


*See text below, all comparisons by Mann-Whitney U test 


Compared with control animals, 1 month after transplantation 
group 2 dogs had a low lactate: pyruvate ratio (P <0 02) and raised 
cholesterol (P< 0 001), while group 3 dogs were mildly hyperglycaemic 
(P<0002). In all transplanted groups, appropriate changes in 
intermediary metabolites and lipids occurred during IVGTT. 

CsA does not adversely affect overall intermediary or lipid 
metabolism in islet autografted dogs and allows islet allografts to 
maintain metabolic normality. If, in clinical practice, islet graft survival 
could be maintamed, metabolic normality would ensue and diabetic 
complications would be unlikely 
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Conservative adrenalectomy for bilateral phaeochromocytoma 
in patients with multiple endocrine syndrome Type I 

R.C. Hickey and N.A. Samaan, Departments of Surgery and 
Medicine (Endocrinology), University of Texas System Cancer 
_Center, M.D. Anderson Hospital and Tumour Institute, Houston, 
Texas 77030, USA 


We report on eight patrents with less than total bilateral adrenalectomy 
(six MEN IIA patients, one MEN IIB, and one with von Hippel 
syndrome). Cortical adrenal tissue was conserved in situ, and staged or 
delayed adrenalectomy was another alternative in MEN II patients. We 
also employed a combination of delay and then conservation; notably, 
in one MEN IIA patient this carried her through three uneventful 
pregnancies. We have been unable to do a free corticaltransplant with 
proved function. - 

Follow-up without steroid replacement ın the conservation resection 
has been for over three decades to a few months. In the conservation 
resection there is one questionable asymptomatic adrenal medullary 
recurrence, as detected by !°'I-labelled metaiodobenzylguanidine. 
Cortisol excretion data support the presence of functioning adrenal 
tissue following conservation, 

The thrust of the study 1s to conserve functioning adrenal cortex to 
avoid potentie] Addisonian disease, particularly in the MEN I 
syndrome. 
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Operative treatment of nesidioblastosis 


J.P. Murphy and R.C.G. Russell, Department of 
Gastroenterology, The Middlesex Hospital, London, UK 


Nesidioblastosis is a rare abnormality of the pancreas causing persistent’ 
hyperinsulinaemuc hypoglycaemia in young children. Delayed diagnosis 
and adequate management results ın repeated hypoglycaemic attacks 
Where adequate medical therapy fails to control the hypoglycaemia, 
surgical intervention 1s indicated. Previous reports suggested a 
conservative approach to resection, but the need for reoperation has 
been unacceptably high. 

Nine children, from 1 week to 5 years old, have undergone a 
duodenal preserving, splenic preserving near total pancreatectomy, 
between 6 months and 6 years ago. At operation, the pancreas was 
normal in all but one patient who had a bulky body and tail of pancreas. 
A frozen section of the pancreas confirmed abnormal islet cell 
distribution in six, and subsequent histology including ımmuno- 
chemistry confirmed the diagnosis in all patients. More than 95 per cent 
of the pancreas was removed in six, 90 per cent in two and 80 per cent 
in the child with a bulky pancreas. There were no postoperative 
complications, and all children are still alive. Six children require no 
msulin; three children require insulin, two of whom also need enzyme 
supplements. One child required diazoxide, but 1s now off all treatment 
Growth appears normal. 

It 1s concluded that near total pancreatectomy 1s an effective 
treatment for nesidioblastosis, and appears to have no adverse long- 
term sequelae. 
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Bowel preparation before sigmoidoscopy 


Sir 

We agree with Mann et al (Br J Surg 1988; 75: 425-7) that preparation 
of the distal bowel, by means of disposable phosphate enema, is helpful 
before rigid sigmoidoscopy. However, when the facilities are available in 
the out-patient department to give enemas to patients requinng 
sigmoidoscopy the opportunity should be taken to exammme the patient 
with a flexible, fibreoptic instrument whenever possible. A disposable 
enema will adequately prepare the bowel as far proximally as the splenic 
flexure in most cases and full insertion of a 65 cm flexible endoscope can 
be achieved in over 70 per cent! of cases Examumation of at least 30 cm 
of bowel (the maximum distance achievable with a rigid instrument) 1s 
possible in almost all patients. In fact, Mann et al achieved passage of 
the rigid stgmoidoscope a mean distance of only 22-4 cm, despite bowel 
preparation and placing the patient ın the unpopular knee-elbow 
position. Allowing for the apparent distance passed due to stretching of 
the rectum, this suggests that the rectosigmoid junction remains a 
difficult obstacle to negotiate with the rigid instrument. 

However, the greatest argument for use of the flexible sigmoidoscope 
1s that it will increase the number of occasions where cancer is diagnosed 
at a patient’s first hospital attendance, simply owing to the extra length 
of bowel examined. In our experience, diagnosis of cancer at the mitral 
consultation, without need for further investigation such as barium 


enema or colonoscopy, siguificantly reduces the delay between a general ` 


practitioner referring the patient and surgery. We suggest that any 
surgeon with the opportunity to give patients limited bowel preparation 
im the out-patient department would do better to mvest ın a flexible 
sigmoidoscope than a Ritter table. 
J. J. T. Tate 
G. T. Royle 
University Surgical Unit 
Southampton General Hospital 
Southampton SO! 6HU 
UK i 


1. Vellacott KD, Roe AM, Mortensen NJMcC. An evaluation of a 
direct access flexible fibreoptic sigmoidoscopy service. Ann R Coll 
Surg Engl 1987, 69: 149-52. 


Recurrent inguinal hernias 


Sir 

Mr Marsden (Br J Surg 1988; 75: 263-6) presents a most instructive 
review of carefully followed recurrent hernia repairs by different 
techniques. Support for the use of mesh by Mr Tinckler (Br J Surg 1988; 
75 499) and abdominal placement of the testis (Mr Kirk, Br J Surg 
1988; 75: 499) add surgical ingenuity and improve on older techniques 

Surely we must not neglect the Shouldice contribution to this 
subject? The fundamental principle of transversalis fascia division 
followed by overlapping repatr has been standardized since 1951 
Glassow! presents his personal series of recurrent inguinal hernias 
with 70 failures from 2609 repairs. Meshes were never used and the cord 
structures never deliberately divided—clearly they are endangered in 
multirecurrent cases so patients are warned of this. My own small 
prospectively reviewed series has 8 failures from 278 recurrent hernias 
using a modified Shouldice technique. As with all Shouldice disciples, we 
include later femoral hernias as recurrences. The aim of groin hernia 
repair must be to find and repair any type of hermia—indirect, direct or 
femoral—at the first operation Any further herma 1s by definition a 
recurrence even if ıt does not require reoperation or a truss. 

Perhaps someone should conduct a controlled trial of mesh repair 
versus Shouldice repair + cord division? I am too biased by the success of 
the modified Shouldice type of repair to take part It 1s emmently 
suitable for all groin hernias, primary or recurrent Until this or a 
similarly successful repair is universally and correctly applied, we will all 
have too much experience of recurrent hernia repair. 


N. J. Barwell 
Royal Cornwall Hospital 
Truro 
UK 
{. Glassow F. The Shouldice Hospital Technique. Int Surg 1986; 71; 
148-53. 
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Duodenal erosion complicating an 
implanted hepatic arterial catheter 


Sir 
There may be an alternative explanation besides pressure necrosis for 
the duodenal erosion complicating an implanted hepatic arterial 
silicone catheter as described by Cherqui et al (Br J Surg 1988; 75 556) 
Giant duodenal ulcers have been described'~? in patients treated with 
hepatic artery chemotherapy for liver secondaries from the colon and 
breast (the latter also received radiotherapy) and for hepatomas The 
right gastric and gastroduodenal arteries were ligated. Goldin et al? 
described four patients who developed symptoms of pain or severe 
bleeding 5-7 months after the initial treatment, the two patients who 
bled died whereas the two with penetrating ulcers survived. 
Suggestions for the cause of these ulcers have included duodenal 
ischaemia secondary to ligation of the nght gastric and gastroduodenal 
arteries leading to mucosal damage. The infusion of drugs into the liver 
which are excreted through the hepatobiliary system may also produce 
local injury, and in some of these patients radiotherapy would also have 


contributed to tissue damage. 


The patient described by Cherqu1 et al. probably represents another 
example of a giant duodenal ulcer with a local perforation as well as 
penetration. Endoscopy before and after such treatment has been 
advocated? to identify patients at msk from this problem The 
prophylactic use of H, antagonists or other ‘anti-ulcer’ drugs may have 
a role in preventing such serious complications 

N. Heaton 
The Dulwich Hospital 
London SE22 8PT 
UK 


_ 1. Crowley ML. Penetrating duodenal ulcer associated with an 


operatively implanted arterial chemotherapy infusion catheter 
Gastroenterology 1982; 83: 118-20. 

2. Goldin E, Peretz T, Libson E Giant duodenal ulcer. the hepatic 
sntra-arterial varant Postgrad Med J 1988; 64 431-3. 

3. Wells JJ,.Nostrant TT, Wilson JAP, Gyves JW Gastroduodenal 
ulcerations in patients recetving selective hepatic artery infusion 
chemotherapy. Am J Gastroenterol 1985, 80: 425-9 


‘Risk to surgeons 


Sir 
We read with great interest the paper of S. A. Hussain et al. ‘Risk to 
surgeons: a survey of accidental injuries during operations’ (Br J Surg 


* 1988; 75: 314-16). This paper addresses the important and topical issue 


of the risk surgeons are exposed to particularly from needle stick 
injuries. However, we feel that this large study may under-estumate the 
risk of glove puncture. The rate of accidental munes quoted, 
5-6 per cent, was based on injunes reported by the surgeons No account 
was taken of injuries of which the surgeon was unaware The published 
findings (Table) indicate that the surgeon 1s unaware of damage to his 
glove on from 46 to 61 per cent of occasions. This may account for the 
lower figure quoted by Hussam et al., approximately half that of other 
series where all gloves were tested. 





Punctures' 
surgeon not aware Gloves punctured 
Authors (%) (%) 
Brough et al. 61 19 
Lafferty and Wyatt? 46 — 
Matta et al.? 49 106 
Church and Sanderson*# — 11-5 


Thus with a glove perforation rate of at least one in ten gloves, 
surgeons may like to consider wearing two pairs (‘double gloving’) 
which substantially reduces the risk of a sharp instrument reaching the 
surgeon’s skin? Even if the instrument does not actually penetrate the 
surgeon’s integument, the risk of transmission of infected matenal 
through the resulting soaked skin may remain. Simuarly, wearing a 
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plastic apron or waterproof gown and spectacles or visor may also 
reduce the risk of contamination. 

In the current climate, examining the risks to which surgeons are 
exposed and attention to surgical dress in addition to surgical technique 
may be to the advantage of all concerned 


H. Matta 
A. M. Thompson 
The Royal Infirmary 
Edinburgh EH3 9YW 
UK 


1. Brough SJ, Hunt TM, Barne WW. Surgical glove perforations Br 
J Surg 1988, 75: 317. 

2 Lafferty K, Wyatt AP After safe surgery, safe sex. Br Med J 1987; 
295: 392 (letter) 

3. Matta H, Thompson AM, Ramey JB. Does double gloving 
protect? Br Med J 1988; 297 (in press). 

4 Church J, Sanderson P. Surgical glove punctures. J Hosp Infect 
1980; 1: 84 (letter). 


Thyroglossal duct cyst recurrence 


Su 
It was with interest that we read the paper by Tetteroo et al (Br J Surg 


1988; 75: 382-3). Their study reiterates the knowledge gathered over ` 


many years concerning the surgical management of thyroglossal duct 
remnants and their potential to recur!:?, 

We agree that total excision of thyroglossal duct epithelrum 1s 
necessary in order to reduce the possibility of recurrence but find it 
curious that so much emphasis is placed only upon excising the tract 
upwards to the hyoid bone and tongue. Indeed this is obviously 
important but what of the remnants that pass down to the thyroid 
isthmus? Sistrunk? im his original treatise does not describe an inferior 
dissection as part of his technique and this omission may give rise to 
cases of recurrence 

To this end, a recent case presented with a recurrence of a 
thyroglossal duct cyst, 18 years after four previous attempts at its 
removal. The middle third of the hyoid bone had been excised at the last 
operation. On exploring the region this time, an infected thyroglossal 
remnant situated just supertor to the thyroid cartilage was excised. 
Excision also included a tract which passed down to the thyroid isthmus 
and histological examination confirmed that it was of thyroglossal 
origin. Recurrence in this case seems to be because no previous attempt 
had been made to remove remnant tissue between the original cyst and 
the thyroid gland. 

We conclude therefore that if thyroglossal remnants are to be 
completely excised, it 1s not sufficient just to remove the middle third of 
the hyoid bone but the inferior dissection must begin immediately 
superior to the thyrord isthmus. This approach has been described as a 
modified Sistrunk procedure* and is especially advocated im cases of 
recurrence. 

S. N. Rogers 
; M. A. Feldman 
Dudley Road Hospital 
Burmingham B18 70H 
UK 


1 Ein SH, Shandhng B, Stephens CA, Mancer K The problem of 
recurrent thyroglossal duct remnants J Ped Surg 1984, 19: 437-9 

2. Bennett KG, Organ CH, Willams GR Is the treatment for 
thyroglossal duct cysts too extensive? Aim J Surg 1986; 152: 602-5. 

3. Sistrunk WE. The surgical treatment of cysts of the thyroglossal 
tract Ann Surg 1920; 71: 121-4. 

4 = Mickel RA, Calcaterra TC. Management of recurrent thyroglossal 
duct cysts Arch Otolaryngol 1983, 109: 34-6. 


T tubes: virgin, slit, guttered or sculpted 


Su, 

In the SRS abstracts (Br J Surg 1988; 75: 615) it 1s suggested that a 
sculpted T tube is likely to be important in preventing the complication 
of bile peritomtis after T tube removal. 

On 6 Apni! 1988 I carried out a cholecystectomy and exploration 
of the common bile duct on a 65-year-old woman. Two stones were 
retrieved from the common duct and a sculpted T tube was inserted. 
She had a mild micronodular cirrhosis but no significant portal 
hypertension; the operation was uneventful. 

The postoperative cholangiogram was normal and the T tube was 
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removed on the tenth postoperative day The nurse removing the tube 
remarked how easily it came out. Within 20 min of its removal the 
patient had agonizing abdominal pain which was referred to the right 
shoulder. There were signs of spreading peritonitis and she was 
re-explored. There was a large amount of bile in the peritoneal cavity. 
The T tube was re-inserted. Following the second operation she made 
a satisfactory recovery and the T tube was removed without incident 
6 weeks later. 

It seems likely that the problem of bile peritonitis following removal 
of a T tube 1s more likely to be related to the ‘walling off” of the tube 
track than the shape of the T tube used 


J. L. Dawson 


King’s College Hospital 
London SES 9RS 
UK 


Pancreatitis and hyperparathyroidism 


Sr, 

I should like to comment on the interesting article on ‘Pancreatitis and 
hyperparathyroidism’ by Sitges-Serra et al. (Br J Surg 1988; 75- 
158-160) 

It is not correct to state that the first case report of such a condition 
was by Martin and Canseco in 1947. In 1940, Smith and Cooke’ 
described a patient who died of ‘acute poisoning by parathyroid 
hormone’ and, at necropsy, found a parathyroid adenoma associated 
with acute necrosis of the pancreas. There are even earlier reports of 
acute fatal hyperparathyroidism where the authors? described 
widespread calctum salt deposits ın various internal organs of the body 
although no specific mention of the pancreas was made. It has also 
been shown*® that calcification in the substance of the pancreas is 
invariably intraductal in origin. This 1s also my experience in the few 
cases I have examuned. Renal calculi are well recognized. Salivary calculi 
have also been reported’ 

That pancreatitis is a complication cannot be denied, However, the 
incidence of pancreatitis in hyperparathyroidism can be expected to go 
on decreasing, provided steps are taken for early diagnosis and 
treatment This explains the low incidence of pancreatitis ın the senes 
of Bess et al.® (1:5 per cent reported in 1980) compared with 4 per cent 
in the report of Hellstrom?’ in 1954, 7 percent by Mixter'® ın 1962, 
and 2 9 percent by Herskovic et al. ın 1967!!. It is also very interesting 
to mention Jackson’s series? of hereditary hyperparathyroidism where 
a woman, her two sons and three brothers were all found to have 
hyperparathyroidism and the first three of these gave a history of 
recurrent pancreatitis. 


S. Jawaheer 
Victoria Hospital 
Quatre Bornes 
Mauritius 


1. Smith FB, Cooke RT. Acute fatal hyperparathyroidism Lancet 
1940; fi: 650-1. 

2. Dawson JW, Struthers JW. Generalized osteitis fibrosa, with 
parathyroid tumour and metastatic calcification, mncluding criti- 
cal discussion of pathological processes underlying osseous 
dystrophies. Edin Med J 1923; 30. 421-565. 

3. Hanes FM. Hyperparathyroidism due to parathyroid adenoma 
with death due to parathormone intoxication. Am J Med Sci 
1939; 197: 85-90, 

4. Oliver WA. Acute hyperparathyroidism. Lancet 1939; ii. 240-44. 

Coffey RF, Canary JJ, Dermais CC. Hyperparathyroidism and 

chronic calcific pancreatitis. Am Surg 1959, 25: 310-13 

6. Owen JL, Howard JM. Pancreatic calcification: a late sequel in 

the natural history of chronic alcoholism and alcoholic pancrea- 

tits. Ann Surg 1958, 147: 326~38. 

Stanbury SW. Quoted by Jawaheer S. Br Med J 1963, 1:450-1. 

Bess MA, Edis AJ, Van Heerden JA Hyperparathyroidism and 

pancreatitis: chance or a causal association? JAMA 1980; 243: 

246-7. ; 

9. Hellstrom J. Primary hyperparathyroidism: observations in a 

series of 50 cases. Acta Endocrinol 1954, 16. 30-8. 

10 Mixter CG, Keynes WM, Cope O Further experience with 
pancreatitis as a diagnostic due to hyperparathyroidism. N Engl 
J Med 1962; 266° 265-71. 

11 Herskovic T, Keating FR, Gross JB Coexisting pancreatitis and 
hyperparathyroidism. Gastroenterology 1967; 52: 1093. 

12. Jackson CE. Hereditary hyperparathyroidism associated with 
recurrent pancreatitis. Ann Intern Med 1958, 49: 829-36. 
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Cost-effective Surgical Management 


B. Eiseman and L. Stahigren. 265 x 180 mm. Pp. 314 + xxi. Illustrated. 
1987 Philadelphia W.B. Saunders £35.75 


This book ıs much more than its title suggests. It ıs a wide ranging multi- 
author review of sensible surgical practice with cost (to the patient and 
not to the institution) as a unifying theme. Once the reader has found his 
way through the American surgical terminology and billing practice, he 
will find a book in five distinct sections. 

The first section discusses the general considerations of cost- 
effectiveness. It contains one of the most lucid discussions of test 
effectiveness, sensitrvity and specificity that the reviewer has read. This 
leads into a discussion of the merits of a wide range of surgical 
managements. Particularly thought provoking is the section on the 
costs to patients of hospital treatment away from home The second 
section considers cost-effective diagnosis, the third treatment and the 
fourth some individual operations. The final ‘section ıs a summary of 
what has gone before, written in a pithy and concise style by the editors. 
Throughout the book the individual authors keep to a general format 
which gives Cohesion It is encouraging to find the general conclusions 
that good surgery 1s cost-effectrve, that good investigation 1s selective 
and that Osler’s holistic view of medicine 1s economically viable. 

This 18 an immensely detailed book which your reviewer found 
challenging and rewarding to read. British surgeons will find that it 
crosses the Atlantic well and that they will learn both surgical and 
economic truths within it. 


I. G. Kidson 
Whittington Hospital 
London N19 
UK 


Emergency Abdominal Surgery 
P F. Jones 192 x 252mm. Pp. 499. Illustrated. 1387 Oxford: Blackwell 
Scientific £49 50 


_ Specialization in surgery has led to the almost total disappearance of 


single author textbooks Surgery of the acute abdomen, although 
demanding a broad knowledge and wide range of surgical skills, remains 
the general surgeon’s speciality and as such 1s ideally suited to be covered 
by one author In Emergency Abdominal Surgery the author has 
combined his immense experience in the field with obvious enthusiasm 
for the subject to produce a work of great authority, thoughtfully 
constructed and consistent in style which was a pleasure to read. With 
outstanding success he has achieved his aim of combining a review of the 
subject and its literature with a handbook for the surgical trainee 

The book starts with an excellent introduction emphasizing the 
mmportance of the clinical skills of history taking, observation and 
careful eliciting of physical signs, a point stressed repeatedly throughout 
the book The whole subject is well covered and the chapters on 
abdominal emergencies in infancy and childhood, intestinal 
obstruction, large bowel emergencies and peritonitis are particularly 
good. Throughout the book, reference is made to the author’s 
documented experience; he quotes many of his own series and those of 
his hospital colleagues to support his recommendations on management 
and technique. The bibliography 1s extensive and up to date The 
references follow each section which is very helpful in the longer 
chapters. The book contains relatively few illustrations’ they are in the 
form of simple line drawings which are clear and illustrate specific pomts 
in the text. 

The basic principles advocated throughout the book are sound and 
safe. One would not expect every surgeon to agree with all the author's 
views and techniques, but a trainee surgeon following the principles and 
practices advocated would not go wrong The book 1s an ideal 
supplement to a practical, supervised surgical training I strongly 
recommend it to all surgical trainees learning the skills of emergency 
abdominal surgery and preparing for the final Fellowship. 


J. Bolton 


Consultant Surgeon 
Chase Farm Hospital 
Middlesex 

UK 
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Principles of Gynaecological Surgery 
S. L Stanton. 275 x 200 mm. Pp. 306 +x Illustrated 1987 New York. 
Springer Verlag. £29.50. 


One of the major failings of nearly all trainmg programmes in 
gynaecology is the absence of any formalized teaching in general surgery 
and, most especially, in the general principles of surgery The 
publication af a book that 1s concerned solely with these general 
principles but which also 1s directed at the gynaecologist ıs a most 
welcome addition to the gynaecological literature This book 1s divided 
mito three main sections which cover pre-operative, operative and 
postoperative problems. In the first section, the pre-operative 
preparation of the patient 1s discussed, to include consent and tts validity 
and with a special section on the pre-operative management of the 
elderly Included in the first section are also excellent reviews on the 
prevention of treatment of thrombo-embolism and of surgical sepsis, 
together with good chapters on the recent advances in diagnostic 
imaging and ın anaesthesia. 

In the operative section there 1s a superb chapter on operative 
positions, incisions and closure although the absence of any mention of 
incisions 1n relation at least to the first half of pregnancy was a sad 
omission as this latter situation 1s frequently faced by the gynaecologist. 
Further chapters on the management of peroperative intestinal and 
urological damage and also of haemorrhage are included, together with 
an excellent chapter on recent developments ın suture materials In this 
section are also very comprehensive chapters on gynaecological 
microsurgery and the use of the laser. The last section covers 
postoperative problems such as intensive care, resuscitation, and also a 
review of the metabolic responses to surgery Further chapters on the 
management of urological and intestinal injury are very useful. The 
section is concluded with a review of the psychiatric sequelae of 
gynaecological surgery. 

A book of this standard which covers the pnnciples of 
gynaecological surgery ın such a systematic and helpful way ıs long 
overdue, and Stuart Stanton must be congratulated for putting together 
such an excellent publication I was also delighted to see the dedication 
of this book to John Dickinson whose teaching was an inspiration to us 
all This book should be required reading for all those entering the 
specialty of gynaecology and I would thoroughly recommend that ıt 1s 
cluded in all medical librartes. 


A. M. Jequier 
Semor Lecturer in Obstetrics and Gynaecology 
Nottingham 
UK 


Practical Burns Management 


H Kemble and B. E Lamb. 138 x215 mm. Pp. 208. Illustrated. 1987. 
London Edward Arnold. £9.95. 


In the opening chapter of this worthy paperback, the authors state that 
Fire has savaged man’s ancestors since he appeared on Earth’ Over the 
last 2 years there have been countless major and munor fire accidents 
ranging from the flash fire at King’s Cross, to smoke inhalation fires 
from foam rubber sofas, and the horrors at Chernobyl. This book 1s, 
therefore, a timely up-to-date review of burns management. 

It is indeed a practical work which will appeal to casualty officers 
and surgical senior house officers, registrars, staff nurses and sisters when 
faced with a burn injury. There are extensive tables, conversions and 
examples of how to calculate the extent of injury and the volume of fluid 
replacement. Each section is well laid out, has excellent summaries and 
presents a balanced view Not only is the specific management detailed 
fer chemical, electrical and radiation injuries but, in addition, the 
psychological needs of the patient are stressed 

Armed with this book, the district hospital team will do well 
However, I do feel that at £9.95 the publishers are trying to burn an 
unnecessary hole ın our pocket! 


M. Kissin 
Senior Registrar in Surgery 
Bristol Royal Infirmary 
Bristol 
UK 
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Small-bowel Transplantation 


E. Deltz, A Thiede and H. Hamelmann. 168 x 247mm. P 257, 
Illustrated 1987. New York: Springer Verlag. DM 180.00 


Progress in small bowel transplantation has failed to keep pace with that 
achieved in recent years with other organs. The increasing numbers of 
patients surviving on home total parenteral nutrition and the advent of 
cyclosporin has caused renewed interest ın small bowel grafting. 

This short book reports the deliberations of a workshop held in Kiel, 
FRG, ın October 1985 and brings together investigators ın the field from 
western Europe and North America. Because experience of small bowel 
transplantation in humans has been very restricted and disappointing, 
the sctentific content is confined to work in small and large animals. The 
first section deals with the advantages of using inbred strains of rats to 
achieve a stable transplant model, Sections 2-5 describe the technical 
and immunological problems in achieving survival in large animals. At 
present the impact of cyclosporin 1s variable and disappointing, and 18 
achieved only with toxic doses of the drug Sections 6-10 assess the 
projected needs and logistical problems in clinical transplantation The 
estimated need 1s two cases per year in the UK and 58 per year in the 
USA. In France plans are being developed for small bowel 
transplantation in children 

For the first time the results of all the groups of workers ın this field 
have been compiled in one volume. Although of limited interest to 
general surgeons, it ıs an essential source of information and references 
for those interested in this unportant subject. 


S. T. D. McKelvey 
Consultant Surgeon 
The Ulster Hospital 
Belfast 
UK 


Acute Medical Problems in the Postoperative Patient 


G. A. Porter, 160 x 233mm. Pp 216. Illustrated 1987. Edinburgh 
Churchill Livingstone. £19.95. 


This is a book dedicated to house surgeons and surgical registrars 
grappling with the difficult postoperative patient. It is written in an 
easily understandable style, ıt covers all the common medical 
emergencies to be found on a surgical ward and ıt is set out in a fashion 
that must become standard reference text for junior surgical staff 

Surgical audit indicates that not only 1s the selection of patients for 
surgery at fault but also the surgeons’ management of concurrent 
medical problems is to be criticized. This book begins to correct both of 
these deficiencies in that ıt covers in detail the mayor respiratory, 
cardiovascular and renal problems that are so often the cause for the 
demise of otherwise straightforward surgical patients. The book 1s 
edited by a physician who has a long experience of teaching students and 
he has drawn widely on lus physician colleagues in Oregon Data are 
often reduced to tables and figures to make it easily digestible and, 
although tradstional organ system classification is mainly followed, 
presentations that are more systemic in nature are dealt with in separate 
sections, 

Appropriately, large sections of the book are dedicated to 
cardiovascular and respiratory problems, especially management of 
arrythmias and the assessment of patients for surgery following 
myocardial infarction. At the end of each chapter there 1s a suggested 
reading list so that further study can be undertaken. Subjects are dealt 
with in such a way that the jumor surgical team would be reassured that 
an appropriate management procedure is bemg performed. 

Closer reading of the chapter concerned with renal problems shows 
some defects Whereas the infective aspects of the causes of renal failure 
are not excluded, there 1s very little space grven to this important subject. 
Some discussion on the localization of sepsis and tts non-interventional 
and operative management would be appropnate m a book of this size 
In the discussion of deep venous thrombosis, the emphasis is inevitably 
on the management of postoperative thrombo-embolism with very little 
discussion on the prophylaxs. The prophylaxis that 1s mentioned 1s 
purely chemical with no mention of the mechanical methods 

Overall this is an excellent book, well written and suitable for 
medical students and junior staff 


J. A. Rennie 
Senior Lecturer in Surgery 
King’s College Hospital 
London 
UK 
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Platelet—Vessel Wall Interactions 


R. M. Pittilo. 168 x 248 mm. Pp. 187. Illustrated 1988. New York 
Springer Verlag. £47 00. 


This compact monograph is the second in the Bloomsbury senes in 
clinical science, and comes from the Middlesex Hospital and the 
Institute of Urology. The underlying theme of the book is the 
pathophysiology of atherosclerosis and, in particular, the relationship 
between disturbance of platelet—endothelial function and vessel disease 
The introductory chapters provide an ‘in-depth account of the platelet 
and vascular endothelium, and describe methods of culture of vascular 
endotheltal cells, and how these cells are employed in studying growth 
factors and the effects of toxic substances such as nicotine The effects of 
smoking on the platelet and vessel wall are analysed in detail. We are 
then provided with a fascinating account of the use of cultured 
mesothelial cells to provide a non-thrombogenic surface on prosthetic 
vascular grafts, and how these cells are affected by cigarette smoke. 

Attention then turns to the possible role of the platelet in renal 
injury, and the various disturbances of platelet function which may be 
seen in renal disorders. This is followed by an account of the haemolytic 
uraemic syndrome and thrombotic thrombocytopaenic purpura The 
book concludes with a review of the newer pharmacological agents _ 
influencing platelet—vessel wall interactions and, ın particular, their 
mode of action and theoretical value The drugs considered include 
those affecting prostaglandin metabolism, calcium channel blockers, 
factors affecting cyclic-AMP, and serotonin antagonists. 

This book, with its excellent illustrations and prolific references, will 
be of considerable terest to basic and clinical scientists working in the 
fields of vascular disease and thrombosis. 


B. Pardy 
Consultant Surgeon 
Newham General Hospital 
London E13 8SL 
UK 


Lithotripsy 0 
M. J. Coptcoat, R A. Miller and J. E A Wickham. 158 x 240mm 
Pp. 195. Illustrated. 1987. London’ B.D I. Publishing, £35 00. 


Surgeons may be surprised that the reviewer ts a radiologist. Lithotripsy 
1s, however, starting to cross boundaries— emerging from the renal tract 
(where it started in the kidney and now includes the ureter) and 
exploring the biliary system. The essence of successful lithotripsy 1s the 
application of the small shock wave focus to the calculus using a variety 
of imaging systems and a considerable knowledge of three-dimensional 
anatomy. Perhaps an imaging specialist crossing the boundaries 
between urology and gastro-enterology can best provide this service 
leaving the clinical management and over-view to the specialist surgeon. 

The book 1s in two sections plus an introduction. The opening 
chapter which most surgeons will find stimulating and provocative is 
followed by a chapter devoted to basic principles and physics. 

The first section is a series of presentations by various 
manufacturers. These are somewhat partisan extolling the virtues and 
effectiveness of their equipment, hinting at their lymitations by omussion 
rather than commission 

The second part is a collection of chapters on ancilliary techniques, 
mainly associated with the urmary tract, without which lithotripsy 
would not be viable. It cannot be a definitive text on lithotripsy but it 1s 
an excellent monograph on the current state of the art, ıt will be many 
years ın advance of a definitive text owing to the rapid technical progress 
of lithotripsy in all its aspects. The book provides fascinating glimpses of 
third generation lithotripters and beyond as the search continues for 
cheaper, less painful and more user friendly apparatus. It 1s salutary to 
realize how far Britain has been left behind in this field. 

Although the book is primarily aimed at urologists, most clinicians 
involved in the management of renal and biliary calculi will find this a 
stimulating work. It illustrates how mterdependent are the many 
branches of medicine and science in these new developments. It should 
find a place in most acute hospital libraries and is essential reading for 
those involved, either actively or by referral, in lithotripsy 


B. Ross 


Consultant Radiologist 
Sheffield 
UK 
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Gastroenterologic Endoscopy 


M. V. Sivak. 190x 262mm. Pp. 1168.. Illustrated. 1987. London. 
Academic Press, £95 00. 


This ıs a lengthy multi-author book covering all aspects of 
gastrointestinal endoscopy including laparoscopy. Although inevitably 
of variable quality and at time repetitious or out of date, the book 
succeeds in its main aim of providing a useful reference text. 

The book has 1168 pages (although 24 were missing from my copy), 
75 authors and 57 chapters. Two-thirds of the authors are based in 
North America, the remainder coming equally from Europe and Japan. 
The intial section covers the history of gastrointestinal endoscopy, the 
basic technology of fibreoptic endoscopy and interventional methods, 
and the organization and admmustration of an endoscopy service. This 
is followed by sections on the techniques, results and complications of 
upper gastroimtestmal endoscopy, ERCP, colonoscopy and 
laparoscopy. The book has an old-fashioned ‘eel’, probably because of 
tts format and the style of the figures and illustrations which are of very 
variable quality and value. There is considerable repetition and overlap 
in separate chapters, and at times the authors have strayed from 
endoscopy into more general aspects of gastro-enterology. The rapid 
changes ın endoscopic technology and the results of recent studies mean 
that ın some areas the text is already out-dated. Despite these criticisms, 
this book should prove a useful and comprehensive reference text, 
providing much detailed information collected during the first 20 years 
of fibreoptic gastrointestinal endoscopy. 


J. N. Thompson 
Lecturer in Surgery 
St. Mary's Hospital 
London 
UK 


1987 Year Book of Digestive Diseases 


N. J. Greenberger 155 x 234mm, Pp. 462. Illustrated. 1987. London. 
Wolfe Medical Publications. £37 50. 


I must confess that I have not previously picked up a copy of the Year 
Book of Digestive Diseases. Having read this one I don’t think that I will 
rush for the next edition. 

It is not that it is a bad book It 1s, in fact, quite good. The editors 
have chosen approximately 250 papers from a total of about 200001n 50 


Erratum 


Book reviews 


major journals. A useful synopsis of each paper 1s given. These are 
longer than a simple abstract and quite a number have a table or an 
illustration as well. Helpful persona! comments have been added to most 
of the synopses which try to put things into perspective. Inevitably one 
can disagree with personal selection and the associated comments. In 
general I thought that the editors had chosen well and I appreciated 
most of the comments. The book is also well mdexed which makes it 
easy to use. 

The trouble is that gastro-enterology is now well served by some 
excellent abstracting services. I receive two free of charge and find these 
an invaluable aid to systematic reading. It 1s quite rmpossible to produce 
a fully bound book as quickly and economucally as something in journal 
format. The producers of the Year Book series therefore start at a 
considerable disadvantage and I don’t think they can beat my ‘freebies’ 
even if the latter are less polished productions. 


J. Bancewicz 


Semor Lecturer in Surgery 
Hope Hospital 
Manchester 

UK 


Diagnostic Picture Tests in General Surgery 


W. Walker. 184 x 188 mm. Pp. 200. Illustrated 1987 London Wolfe 
Medical Publications. £6 50 


This small handbook is a self-assessment manual, involving diagnostic 
picture tests of situations arising within the full scope of general 
surgery. It 18 very carefully prepared and well illustrated and wili be 
found useful particularly by candidates preparing for the Fellowship 
examinations. The illustrations consist of photographs of physical signs 
or operative findings, together with a variety of radiological problems. 
In all, 200 different clin:cal problems are shown with the answers in a 
separate section at the back of the book Both the questions and answers 
are simple and to the point. This book is a useful adyunct to any 
candidate preparing for a surgical examination, or even perhaps as a 
refresher for the examiners themselves. 


P. D. Wright 
Consultant Surgeon 

Uniwersity of Newcastle 

Newcastle 

UK 





‘Choledochocele. treatment by endoscopic sphincterotomy’ by J. J. 
Gerritsen, A. R. Janssens and H. M. Kroon, Br J Surg 1988; 75: 495- 
496, page 495, line 17, after ‘Intravenous cholangiography was normal.’ 
the following section was omitted: ‘In 1972 further evaluation showed a 
nght hydroureter and hydronephrosis and a duplication of the left renal 
pelvis and ureter. The right ureter was re-rmplanted mto the bladder. 


Br. J. Surg., Vol. 75, No. 9, September 1988 


However the attacks of paim persisted. In 1974 a right-sided 
nephrectomy was performed because of far advanced chronic 
pyelonephritis and in 1976 the ureter from the higher part of the left 
kidney was connected to the pelvis of the lower part. Neither operation 
relieved her symptoms’ We apologize for this error. 
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Notices and announcements 





18-23 September 1988 

The Second Oxbridge Organ Transplan- 
tation Course 

Cambridge, UK 

Information: Director, Courses Department, 
The British Council, 65 Davies Street, London 
W1Y 2AA, UK 


19-20 September 1988 

Oxford Postgraduate Seminar on Early 
Intervention in Major Trauma 

Oxford, UK 

Information: Dr P. Nash, Casualty Surgeons 
Association, Royal College of Surgeons of 
England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK ' 


26-30 September 1988 

Royal Microscopical Society 
structural Anatomy Course 
Belfast, UK 

Information’ The Administrator, Royal 
Microscopal Society, 37/38 St Clements, 
Oxford OX41AJ, UK 


Ultra- 


29-30 September 1988 

Heparin and Related Polysaccharides 
London, UK 

Information: Penny Robinson, IBC Technical 
Services Ltd, Bath House, 56 Holborn 
Viaduct, London EX!A 2EX, UK. 


29-30 September 1988 

Access 88: Current Techniques of Access 
for Dialysis, Nutrition and Cancer 
Therapy 

Leicester, UK 

Information. Mr P. K. Donnelly, Department 
of Surgery, The General Hospital, Gwendolen 
Road, Leicester LES4PW, UK 


30 September 1988 

9th Annual Study Day: the Role of the 
Plain Abdominal X-ray in the Acute 
Abdomen 

Canterbury, UK 

Postgraduate Administrator, 
Kent Postgraduate Medical Centre, Kent and 
Canterbury Hospital, Canterbury CT1 3NG, 
UK 


5-8 October 1988 

4th Congress of the European Society of 
Surgical Oncology (ESSO 88) 

Paris, France 

Information ESSO 88, 39 rue Camille 
Desmoulins, 94805 Villejuif Cedex, France 


5-8 October 1988 

4 Jahrestagung Der Deutschen Gesell- 
schaft Fur Lasermedizin 

Vienna, Austria 

Information. Doz Dr A Tuchmann, c/o 
Wiener Medizinische Akademie, Alser 
Strasse 4, A-1090 Vienna, Austria 
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20 October—5 November 1988 
Expanding Horizons of Diagnostic 
Ultrasound 

Bath, UK 

Information. Director, Courses Department, 
The British Council, 65 Davies Street, London 
WIY 2AA, UK 


24-27 October 1988 

American College of Surgeons Meeting: 
74th Clinical Congress 

Chicago, USA 

Information Fred C. Spillman, Convention 
Manager, American College of Surgeons, 55 
East Ene Street, Chicago, IIhnois 60611, USA 


26 October 1988 

British Society for Sargery of the Hand. 
Basic course: Care of Hand Injuries. 
Advanced course: Reconstructive Surgery 
after Trauma 

London, UK 

Information Honorary Secretary of BSSH at 
the Royal College of Surgeons, 35-43 
Lincoln’s Inn Fields, London WC2A 3PN, 
UK 


30 October~1 November 1988 

13th Congress of the European Society for 
Medical Oncology (ESMO) 

Lugano, Switzerland o7 
Information Dr F. Cavalli, Division of 
Oncology, Ospedale San Giovanni, 6500 
Bellinzona, Switzerland x 


30 October-5 November 1988 
Expanding Horizons of Diagnostic 
Ultrasound 

Bath, UK 

Information: Director, Courses Department, 
The British Council, 65 Davies Street, London 
W1Y 2AA, UK 


4-7 November 1988 

Integrated Management of Head and 
Neck Cancer 

Grantham, UK 

Information Mr P. J. Bradley, Consultant 


ENT Surgeon/Head and Neck Oncologist, | 


University Hospital, Queen’s Medical Centre, 
Nottingham NG7 2UH, UK A 


17-19 November 1988 

Eighth Annual WBAMC Trauma 
Symposium i 

El Paso, Texas, USA 

Information Mrs Marty May, Secretary to 
LTC Warren, F. Bowland MD, Chief, Trauma 
Service, Depårtment of Surgery, William 
Beaumont Army Medical Center, El Paso, 
Texas 79920-5001, USA 


25-26 November 1988 

European Symposium on Ultrasonic 
Radiation Safety 

Copenhagen, Denmark 

Information Mrs A G Thorn, Ultrasound 
Laboratory, Glostrup Hospital, DK 2600 
Glostrup, Denmark 


25-27 November 1988 

22nd Annual Combined Surgical Meeting 
Singapore 

Information. The Secretariat, 22nd Annual 
Combined Surgical Meeting, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0316 


28 November—2 December, 1988 
Symposium and Workshop on Vascular 
Surgery 

Singapore 

Information. The Secretanat, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0306 


8th December 1988 ‘ 

British Association of Surgical Oncology 
Forum: ‘Head and Neck Cancer for the 
General Surgeon’ 

London, UK 

Information British Association of Surgical 
Oncology, Royal College of Surgeons of 
England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


9 December 1988 

Angioplasty: a Surgical or Radiological 
Procedure 

London, UK 

Information Janet Williamson, Secretary to 
Frank Ellis, 5 New Guy’s House, Guy’s 
Tower, London SE1 9RT, UK 


9-10 December 1988 

British Association of Surgical Oncology 
Forum: Winter Meeting 

London, UK 

Information British Association of Surgical 
Oncology, Royal College of Surgeons of 
England, 35-43 Lincoln's Inn Fields, London 
WC2A 3PN, UK 


13-18 December 1988 

Annual Convention of The American 
Academy of Neurological and Ortho- 
paedic Surgeons 

Las Vegas, USA 

Information’ Dr M. R. Rask, Programme 
Chairman, 2320 Rancho Drive, Suite 108, 
Las Vegas, Nevada 89102-4592, USA 


27-30 December 1988 

Association of Surgeons of India Golden 
Jubilee Annual Conference 

New Delhi, India 

Information. Dr N. C. Madan, Organizing 
Secretary ‘ASICON-88’, Room No 5034, 
Department of Surgery, All India Institute of 
Medical Sciences, New Delhi - 110029, India 


19-23 February 1989 ; 
7th Congress of the Association of 
Surgeons of South East Asia 

Penang, Malaysia 

Information. Congress Secretariat, 7th Cong- 
ress Asian Surgical Association, c/o Tawakal 
Specialist Centre, 198A-208A Jalan Paharig, 
53000 Kuala Lumpur, Malaysia 
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CORRECTION 


In the article entitled “Adenocarcinoma of the Appendix,” which 
appeared in the March 1988 tssue (155: 470-475), the byline was 
not complete. The Association Universitaire de Recherche en Chir- 
urgic should have been credited for authorship in addition to Lennot 
JP and Huguier M because the study was the result of a joint effort 
of that group. The Editor apologizes to Drs. Lennot and Huguier 
and reiterates that their designation as sole authors was erroneous. 


N 














PERCUTANEOUS GALL THE 
BLADDER SURGERY ONE. Pt E 
AND RADIOLOGY TEC H N 

a yeni E at Kensington High Street, 
Monday, 17 October 1988 London W8 SNP. England 


London, England 


conferences 


WELCOME... 
Anew one-stage technique to remeve gall stones 
percutaneously has been developed from experience wrth 
percutaneous nephrolithotomy This INTENSIVE ONE DAY 
COURSE will summarise recent endoscopic and radiological 
developments with LIVE closed arcuit TELEVISION 
DEMONSTRATIONS of percutaneous endoscopic gall stone 
extraction. 


MEETING STRUCTURE 


Lectures — Live television demonstrations — Panel discussions — 
Trade exhibition 








ORGANISING COMMITTEE 
C Hudd FRCS R Mason FRCS DMRD 
M J Kellett MAFRCR C Mallinson FRCP 
R CG Russell MS FRCS W Lees MD FRCR 
4E A Wickham MS FRCS E Van Sonnenberg MD 
and Members of the 
Organising Committee 


GCONERAL INFORMATION 


VENUE 
The Kensington Close Hotel, Wnghts Lane, London W8 5SP England 


Telephone: 01-937 8121 
TRAVEL AND ACCOMMODATION 


Alimited number of rooms have been reserved at The Kensington 
Close Hotel. If you are interested in these or wish to have details on 
speaal air fares please complete the appropriate section on the 
registration form 


MIXING MEDICINE WITH DINNER AT THE SCIENCE MUSEUM 


We have arranged a delightful reception to take place shortly after the 
course ends on the evening of October 17th We shail be dining at the 
famous Saence Museum which has one of the finest and most unusual 
medical collections in the world and is srtuated within walking distance 
of the Kensington Close Hotel 

METHOD OF PAYMENT 


Cheques in sterling drawn on an English bank and made payable to 
BDI Conferences Ltd or by credit card We accept Access, Visa and 
Amencan Express cards, 


CANCELLATION REMITTANCES 


Before September 17th - 70% 
After September 18th — 25% 


SECRETARIAT 


Pauline Sleight, BDI Conferences Ltd., 9-11 Kensington High Street, 
Landon W8 SNP, England 


Telephone. 01-938 2151 


`S Telex 268828 


r 
I 
t 
I 
I 
[ 
I 
i 
l 
I 
1 
I 
l 
1 
{ 
I 
I 
i 
1 
' 
i 
i] 
I 
I 
i 
t 
I 
1 
l 
I 
i 
1 
I 
I 
1 
1 
I 
3 
1 
I 
i 
i 
J 
I 
1 
I 
l 
1 
I 
1 
1 
i 
I 
I 
l 
I 
l 
i 
i] 
l 
! 
i 
l 
I 
i 
[] 
I 
I 
[] 
' 
I 
i] 
' 
H 
t 
i 





REGISTRATION PERCUTANEOUS GALL 
FORM BLADDER SURGERY 
AND RADIOLOGY 

Name ProffDriMriMrs____ 





Zull mailing address_— 











Telephone. 
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Registration fee (excl VAT) £118.20 
+ VAT at 15% £17.80 


Evening Social Programme 17th October 


| shall be attending the buffet supper at The 
Scence Museum (7 00pm) £15 per person* 





Total payable. 


she 





| enclose a cheque* 








PARIENTE: CREDITCARD 





Acces[ ]  Visa[_] Amencan Express[_] 
Credit Card Number 

Expiry dat 

Name of cardholder. 





1 authonse BDI Conferences Ltd to charge my Access/Visa/ 


Amencan Express card 
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ACCORIBIOA ATION ANG TRAVEL ARRANGERICTES 


Please send me details of accommodation at The 


Kensington Close Hotel* 


Please send me details offorganise my travel 
arrangements to and from London® - 


My requirements are as follows (please specify) 





* Please tick baxes as appropnate 
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NOW AVAILABLE 
20th Edition 


BAILEY & LOVE’S 
SHORT PRACTICE OF SURGERY 


Revised by 
A.J. HARDING RAINS, CBE, MS, FRCS 


CHARLES V. MANN, MCh, FRCS 
with 36 specialist contributors 


1355 illustrations (236 coloured), xii + 1406pp £35.00 net 


H.K. LEWIS & CO. LTD 


136 Gower Street, London WC1E 6BS 
Telephone 01-387 4282 Telex 22607 


Mawson's Diseases Of 
the Ear 


Fifth Edition 
Edited by HAROLD 
Department of Otc 


practitioners with ar 


2 good grasp 
Stn prepared 
otalody. "Clinical Fcholanatesioay (of the fourth 


et boards 688 pages 
ne, half-tones and x-rays) 


Plastic Surgery in 
Paediatrics 


IAN L MUIR 

(A Lloyd-Luke Publication) 

Publication December 1987 249.50net boards 208 pages 
ISBN 0853242054 211 figures (hne and halftones) 


REPRINTS 


Reprints of all articles in this journal are available 
in quantities of 100 or more. 


Reprints are essential — 


@ for the company that wants to distribute 
impartial comment on its activities to potential 
customers and clients 


@ for the company that wants to up-date its 
technical staff on new techniques and new 
technologies 


For full details of prices and availability of reprints, 
please write to 


The Reprint Department 

Butterworth Scientific Limited 

PO Box 63 Westbury House Bury Street 
Guildford Surrey GU2 5BH England 





The British 


Journal of Surgery 


Published by Butterworths for the British Journal of Surgery Society Limited 
The Journal is specially related with The Association of Surgeons of Great Britain and Ireland and The Surgical Research Society 


Editorial Committee 


Chairman 
C W. Jamieson, London 


Vice~-Chairmen 
J. L. Dawson, London 
H. B. Devlin, Stockton-on-Tees 


Editors 
R. C. G Russell, London 
D C. Carter, Glasgow 


Editorial Board 


A. P. R. Aluwihare, Sri Lanka 
E Q. Archampong, Ghana 

J. H. Baron, London 

J. Bergan, USA 

K. Bielecki, Poland 

H. Bsmuth, France 

P. C. Bornman, South Africa 
D. Bouchier-Hayes, Dublin 
W. H. Brummelkamp, The Netherlands 
R. Carpenter, Jamaica 

A Cuschieri, Dundee 

R. Dionigi, Italy 

B. Eklof, Kuwait 

E. A. Elebute, Nigeria 

J. R. Farndon, Newcastle upon Tyne 
J. M. Fitzpatrick, Dublin 

Sır Patrick Forrest, Edinburgh 
W. D. George, Glasgow 

G. R. Giles, Leeds 

I. E. Gillespie, Manchester 

B. C. Golematis, Greece 





The British Journal of Surgery ıs published 
monthly by Butterworth Scientific Limited, PO 
Box 63, Westbury House, Bury Street, Guildford 
GU2 5BH, UK Telephone 0483 300966 Tele- 
grams and Telex 859556 SCITEC G Facsimile 
0483 301663 Registered office Butterworth 
Screntfic Limited, 88 Kingsway, London 
WC2 6AB, UK 


All quenes regarding submitted papers not yet 
accepted for publication should be addressed to 
Lynne Ponjee, Editonal Secretary, Butterworth 
Scientific Limited, PO Box 63, Westbury House, 
Bury Street, Guildford GU2 5BH, UK Telephone 
0483 301438 Telegrams and Telex 859556 
SCITEC G Facsimile 0483 301563 


Managing Editor Sarah Graham-Campbell 
Sub-Editor June Greig-Smith 

Production Julia Sentance 

Advertisement Sales Representative Mark Butler 


UK and Overseas subscription orders should 
be sent to Westbury Subscription Services, PO 


Box 101, Sevenoaks, Kent TNIS8PL, UK 
` Telephone 0732 885833 Telex 95678 
Facsimile 0732 884079 Cable Westbury, 


Sevenoaks, Kent North American orders 
should be sent to Joumals Fulfilment Department, 
Butterworths, 80 Montvale Avenue, Stoneham, 


Filmset by Mid-County Press, London SW15 Printed by The Friary Press Ltd, Dorchester and A Ko 
K PAN 


Associate Editor 
A. E. Young, London 


Statistical Consultant 
G. D. Murray, Glasgow 
Editorial Secretary 
Lynne Ponjee 


T. Bates, Ashford 
K. G. Burnand, London 
(Surgical Research Society) 


J. F. Grenier, France 

A. Habr-Gama, Brazil 
D. Hanania, Jordan 

F. Harder, Switzerland 
M. A. Hassan, Sudan 

R. J. Heald, Basingstoke 
G. L. Hill, New Zealand 
T. Hirayama, Japan 

M. Horrocks, Bristol 

E. R. Howard, London 
L. Hulten, Sweden 

M. H. Irving, Manchester 
G. G. Jamieson, Australia 
J. Jeekel, The Netherlands 
H.-E. Jensen, Denmark 
Jin-Pok Kim, Korea 

K. A. Kelly, USA 

J. A. Mannick, USA 

T. G. Parks, Belfast 

A. Pausawasdi, Thailand 
C. Pera, Spain 


D. Hardcastle, Nottingham 

G. Johnson, Sheffield 

R. B. Keighley, Birmingham 

A. P. Marston, London 

A. N. Nicolaides, London 
(Royal Colleges of Surgeons) 

I. Taylor, Southampton 
(Association of Surgeons) 

N. S. Williams, London 

R. C. N. Williamson, London 


J. 
À. 
M. 
J. 


. C. Polk, USA 

. T. Raftery, Sheffield 

. Rangabashyam, India 

. H.C. Ranson, USA 

V: Ruckley, Edinburgh 
Shionoya, Japan 
. C. Smith, Oxford 
ee Malaysia 
E. Starzl, USA 
3 USA 

E. Strandness Jr, USA 
Teasdale, Glasgow 

|. Trede, West Germany 

. E. F Tweedle, Manchester 
. Watson, Lancaster 
. W. Webb, USA 
J. 
LR. 


m a m 


T. Webster, Cardiff 
Wilkes, Armed Forces 
. Wilmore, USA 
. Wong, Hong Kong 
. F. M. Wood, London 


ia SNS Gt Oe SN AA 





MA 02180, USA Telex 880052 Telephone 
(617) 438 8464 


The annual subscription to The British Journal 
of Surgery (12 issues) for UK readers 1s £65 00, 
single copies £600 and personal subscnption 
£4900 Overseas rates are annual subscription 
£7800, single copies £800 and personal 
subscnption £49 00 These prices include delivery 
by sea mail, air mail rates are available on request 
For North America rates ere annual subscription 
£78 00, single copies £8 00, personal subscription 
£49 00 Copies of this journal sent to subscribers in 
Australasia, Bangladesh, Canada, india, Pakistan, 
Sn Lanka and USA are air-speeded for quicker 
delivery at no extra cost 


Back issues pror to the current volume are 
available from Wm Dawson & Sons Ltd, Cannon 
House, Folkestone, Kent, England CT19 SEE 
Telephone 0303 57421 


US mailmg agents Mercury = Anrfreight 
International Ltd Inc Second class postage paid at 
Rahway, New Jersey, USA Postmaster send 
address corrections to The British Journal of 
Surgery, c/o Mercury Anrfreight International Ltd 
Inc, 10B Englehard Avenue, Avenel, New Jersey 
07001, USA 


A microfilm version of The British Journal of 
Surgery is available Please contact University 
Micro Films inc, 300 N Zeed Road, Ann Arbor, 
Michigan, Michigan 48106, USA 


Copyright: Readers who require copies 
(minimum quantity 100) of papers published in 
this journal may either purchase reprints or obtain 
permission to copy from the publisher For readers 
In the USA, permission to copy ıs given on the 
condition that the copier pays the stated per copy 
fee through the Copynght Clearance Center Inc, 
27 Congress Street, Salem, Massachusetts 01970, 
USA (817) 744 3350 for copying beyond that 
permitted by Sections 107 and 108 of the US 
Copyright Law Fees appear in the code given at 
the foot of the first page of each paper This journal 
is listed in ‘Currant Contents‘ 


All rights reserved. No part of this publication 
may be reproduced, stored in a retrieval system or 
be transmitted, in any form or by any méans 
(electronic, mechanical, photocopying, recording 
or otherwise) without the written permission of the 
Publisher 

ISSN 0007-1323 


me a, 


© 1988 Butterworth TU Üa, 
x xi 5 
s Í 


‘Instructions to authors 





An article is reviewed for publication on the understanding that 
the work it reports has not been submitted simultaneously to 
another Journal, has not been accepted for publication else- 
where and has not already been published. Articles and their 
illustrations’ become the property of the Journal unless rights 
are reserved before publication. The title should indicate if the 
paper is based on a previous communication to a society or 
other, meeting. Authors are requested to send three copies (one 
of which must be the top copy) of original articles and other 
editorial matter to: The Editor, c/o Lynne Ponjee, The Editorial 
Secretary, Butterworth Scientific Ltd., PO Box 63, Westbury 
House, Bury Street, Guildford, Surrey GU2 5BH, UK. Telephone 
number: 0483 301439. : 

A covering letter must be signed by all authors and must 
state: ifan abstract of the work has been published; and whether 
the manuscript and/or illustrations are to be returned. Books 
for review should also be sent to this address. 


The first named author is responsible for ensuring that any 
other authors have seen and approved the manuscript and are 
fully conversant with its contents. 


Authors are responsible for the accuracy of their report includ- 
ing. all statistical calculations and drug doses. When quoting 
specific materials, equipment and proprietary drugs, authors 
must acknowledge the manufacturer but generic names should 
normally be used. 


The British Journal of Surgery subscribes to the policy of 
uniform requirements for manuscripts which is designed to 
permit authors to resubmit papers to journals without extensive 
recasting. Authors are advised to consult the British Medical 
Journal 1988; 296: 401-5 or the Annals of Internal Medicine 
1988; 108: 258-65 or to obtain the leaflet ‘Uniform 
Requirements for Manuscripts Submitted to Biomedical 
Journals’ from the Editor, British Medical Journal, BMA 
House, Tavistock Square, London WC1H 9JR (enclose 50p). 


Typescripts 

Papers should be typewritten on A4 paper (210 x 297 mm) with 
double spacio and 4 cm margins. Each of the following sections 
should begin on a new page: title page, summary, text, 
acknowledgements, references, tables, legends for illustrations. 


Title page 


The title page should give: (1) title of the article; (2) names and 
initials of each author with their highest academic qualifica- 
tions; (3) the department and institution to which the work 
should be attributed; (4) name and address of author respon- 
. sible for correspondence and to whom requests for reprints 
ees be addressed; (5) sources of financial support; (6) key- 
words. 


Summary 


Thé second page of the manuscript should carry a summary 
of not more than 150 words. It should embody the purposes 
of the study or investigation, basic procedures (study material 
and observational and analytic methods), main findings (with 
Te data and their statistical significance, if possible) and 
the principal conclusions. 


Tables and illustrations 


Each table with an appropriately brief title should be typed on 
a separate page. Illustrations (line drawings, radiographs, 
photomicrographs etc.) should be submitted in the form of 
glossy prints, original transparencies, or negatives and should 
not be mounted. Each illustration should have a label pasted on 
the reverse side giving its number (to correspond with its 
reference in the text) and the name(s) of the author(s); the top of 


the illustration should be indicated. Illustrations should be 
drawn and labelled appropriately for reduction to one or two 
column widths of the Journal. Explanations of symbols and 
shading used should appear in the legend. Survival curves 
should be accompanied by a table giving the actual numbers 
involved. The legends to illustrations and the footnotes to tables 
should contain brief but comprehensive explanations of the 
information contaimed therein. Prospective authors are strongly 
advised to refer to recent issues of the Journal for examples of 
accepted layout. Three copies of all illustrations should be 
submitted. A contribution towards the cost of colour 
reproduction is usually requested. If a table or an illustration 
has been reproduced from a published work the original source 
thereof must be given ın full, permission having been granted by 
the author and by the publisher. 


Text 


The text should usually (but not exclusrvely) be organized into: 
introduction, patients/materials and methods, results, 
discussion. 


Abbreviations 


Authors should limit the use of abbreviations. Terms which are 
mentioned frequently may be abbreviated but only if this does 
not detract from reader comprehension. Abbreviations should 
ae consistently throughout the text but must be clearly 


Ethics 

The Journal publishes all material relating to human investiga- 
tion and animal experiments on the understanding that the 
design of the work has been approved by local ethical com- 
mittees or that it conforms to standards currently applied in 
the country of origin. The Journal further reserves the right 


not to publish an article on the grounds that appropriate ethical 
or experimental standards have not been reached. ; 


Numbers and units 


The decimal point, not a comma, is used, ie 5-7. A space and 
not a comma follows thousands and multiples thereof, ie, 
10.000. SI units (International system of units) are to be used 
except for the measurement of blood pressure (mmHg). Where 
measurements were made in non-SI units, the actual values 
and units should be given, with SI equivalents inserted in 
parentheses at appropriate points. 


Statistics 
Emphasis will be placed on the correct use of statistics and 


the statistical methods employed should be described in the 
methods section of the manuscript. 


References 


In the text, references should be numbered consecutively by 
superscript: 1,2 or 1-3. References cited only in tables or figures 
should be numbered in sequence according to the first mention 
of the table or figure in text. The sequence for a standard 
journal article should be: author(s); title of paper; journal 
name abbreviated as in Index Medicus (written in full if no 
abbreviation quoted) and year of publication, volume number; 
page numbers, For example: Bolla AR, Obeid ML. 
Mortality in acute pancreatitis. Ann R Coll Surg Engl 1984; 
66: 184-6. The sequence for the chapters of a book should be: 
author(s), chapter title, edition, book title, place of publica- 
tion, publisher, year of publication, page humben, for example: 
Calenoff L, Rogers L. Esophageal complications of surgery and 
lifesaving procedures. In :Meyers M, Ghahremani G, eds. Iatro- ’ 
genic Gastrointestinal Complications. New York: Springer- 
Verlag 1981: 123-63. 


Br. J. Surg. Vol 75 September 1988 


The British 


Journal of Surgery 


Published by Butterworths for the British Journal of Surgery Society Limited 


The Journal ıs specially, related with The Association of Surgeons of Great Britain and Ireland and The Surgical Research Society 


Volume 75 Number 10 October 1988 


LEADING ARTICLE 


A time for decisions 
D. D. Trunkey 


ASSOCIATION OF SURGEONS OF GREAT BRITAIN AND IRELAND 

Preduodenal mechanısms in initiating gallbladder emptying in man 

S. Ellenbogen, S. A. Jenkins, J. S. Grime, M. Critchley, C. R. Mackie and J. N. Baxter 

- Surgical treatment of hepatic hydatid disease 

J. L. Dawson, J. D. Stamatakis, M. D. Stringer and R. Williams 

Cholecystokinin (CCK) provocation test: long-term follow-up after cholecystectomy 

M. Rhodes, T. W. J. Lennard, J. R. Farndon and R. M. R. Taylor 

ERCP findings and the role of endoscopic sphincterotomy in acute gallstone pancreatitis 
J. P. Neoptolemos, D. L. Carr-Locke, N. London, I. Bailey and D. P. Fossard 

A prospective comparison of the effects of placebo, ranitidine and highly selective vagotomy on 24h 
ambulatory intragastric pH in patients with duodenal ulcer ` 

M. J. Rogers, J. H. M. Holmfield, J. N. Primrose, the late T. Gledhill and D. Johnston 
Surgical glove perforation 

R. D. A. Dodds, P. J. Guy, A. M. Peacock, S. R. Duffy, S. G. E. Barker and M. H. Thomas 
Comparison of absorbable materials for surgical haemostasis 

S. D. Blair, C. M. Backhouse, R. Harper, J. Matthews and C. N. McCollum. 


Endocrine basis for the clinical presentation of hidradenitis suppurative 
B. J. Harrison, G. F. Read and L. E. Hughes 


Effects of low dose perioperative interferon on the surgically induced suppression of antitumour immune 


responses 
P. C. Sedman, C. W. Ramsden, T. G. Brennan, G. R. Giles and P. J. Guillou 


Cystic change and neoplasia in isolated thyroid swellings 
E. L. Cusick, C. A. McIntosh, Z. B. Krukowski and N. A. Matheson 


Renal transplantation in patients over 55 years old 
G. Lauffer, J. A. Murie, D. Gray, A. Ting and P. J. Morris 


Testicular torsion in Bristol: a 25 year review 
J. B. Anderson and R. C. N: Williamson 


Anal sensation after restorative proctocolectomy for ulcerative colitis 
P. J. Holdsworth and D. Johnston 


Physiological parameters influencing function in restorative proctocolectomy and ileo-pouch-anal 
anastomosis 
M. R. B. Keighley, K. Yoshioka, W. Kmiot and F. Heyen 


Sensory discrimination and dynamic activity ın the anorectum: evidence using a new ambulatory 
technique : 

R. Miller, G. T. Lewis, D. C. C. Bartolo, F. Cervero and N. J. McC. Mortensen 

Prospective randomized trial to compare the stapled double lumen pouch and the sutured quadruple 


pouch for restorative proctocolectomy 
M. R. B. Keighley, K. Yoshioka and W. Kmiot 7 


Abdominoperineal and anterior resection of the rectum with retrocolic omentoplasty and no drainage 
S. R. G. Smith, I. Swift, H. Gompertz and W. N. W. Baker 


Pre-operative or postoperative colonic examination for synchronous lesions in colorectal cancer 
J.J. T. Tate, J. Rawlinson, G. T. Royle, F. J. Brunton and I. Taylor 


937 


Endoluminal ultrasound and computed tomography in the staging of rectal cancer : 
P. J. Holdsworth, D. Johnston, A. G. Chalmers, P. Chennells, M. F. Dixon, P. J. Finan, J. N. Primrose and 
P. Quirke 

REVIEW 


Preventing wound infection after appendicectomy: a review 
Z. H. Krukowski, S. T. Irwin, S. Denholm and N. A. Matheson 


Transverse submammary skin incision for thyroidectomy (surgical workshop) 
M. A. C. Aghaji 


Macro-amylasaemia as a cause of persistently raised serum amylase (case report) 
P. A. Andrews and P. A. Thomas 


Persisting superior mesenteric artery syndrome following ileo-anal J pouch construction (case report) 
P. M. Christie, D. Schroeder and G. L. Hill 


Local antiseptic treatment of infected prosthetic vascular grafts in the groin (case report) 
K. T. Moran and E. R. Jewell 


Rare congenital anomaly of the portal vein (case report) 
A. D. Joyce and E. R. Howard 


Bacteriology of mammary duct ectasia (short note) 
R. J. Aitken, J. Hood, J. J. Going, R. S. Miles, A. P. M. Forrest 


Recurrent laryngeal nerve palsy associated with thyroiditis (short note) 
M. E. Lucarotti and R. T. J. Holl-Allen 


Solitary cysts of the parotid (short note) 
J. D. Maynard 


CORRESPONDENCE 

BOOK REVIEWS 

ERRATUM 

NOTICES AND ANNOUNCEMENTS 





Cover picture 


Lord Lister Coat of Arms 


The original painting of the Arms shown on the cover of the Journal was 
prepared under the direction of York Herald of Arms (Conrad Swan 
CVO, PhD, FSA) 


1019 


Leading article 











Br. J. Surg. 1988, Vol. 75, October, 937-939 


A time for decisions 


The Royal College of Surgeons Commission on the Provision of Surgical Services 
has recently reported a retrospective examination of deaths from injury in England 
and Wales‘. The four assessors concluded that the deaths of 102 patients (20 per cent) 
were potentially preventable. An additional 68 deaths were considered potentially 
preventable by three of the four assessors, which would bring the preventable death 
rate to 33 percent. This figure is remarkably close to those published in the USA?, 
and confirms what many leaders in British surgery had already perceived: a major 
deficiency exists in the care of the injured. 

One obvious solution is to introduce a system of trauma care throughout the UK. 
A trauma system consists of four patient components (access to care, prehospital 
care, hospital care, and rehabilitation) and four societal components (prevention, 
disaster care, education, and research). Given a decision to have a trauma system, 
at least five of these components would involve major decisions. 


Prehospital care 


A major cause of preventable death within the first hour of injury relates to care 
provided in the: prehospital setting. In the last 15 years the USA has vigorously 
embraced the concept of aggressive resuscitation in this early period. However, most 
surgeons now agree that it is impossible to stabilize the critically injured patient and 
that only a few techniques are truly life-saving in a prehospital setting. There is no 
substitute for extrication and protecting the spinal cord. Almost all agree that 
endotracheal intubation can be life-saving for the severely shocked patient or the 
unconscious patient with head injury. Application of traction splints is the only 
technique that can reduce ‘internal’ hemorrhage in the prehospital setting. All other 
technique that can reduce ‘internal’ haemorrhage in the prehospital setting. All other 
pneumatic antishock garment, are controversial and have yet to be proved efficacious. 
Many of these techniques are not universally applied to accident victims in the UK. 


Thus, a decision will have to be made as to the type of training offered to prehospital - 


personnel and as to the precise nature of the life support techniques that would be 
of value in a country where population density is high and transport times are 
relatively short. 


Hospital care 


Once a decision has been made to establish a trauma system the more difficult 
decisions relate to the number of trauma centres needed, what type of surgeon should 
man them, and who will provide the postoperative care. In planning the number of 
centres, it is useful to look at rates of motor vehicle deaths and injuries. In 1983 
there were 5059 such deaths in England and Wales, a rate of 10:2 per 100000 
population; this compared with a rate of 19 per 100000 population in the USA?. 
Looked at from a different perspective, the traffic fatalities per 10° vehicle miles for 
the UK was 3-4 in 1983, whereas, in the USA it was 2:7. Nevertheless, the number 
of traffic fatalities in England and Wales is considerably less than in other European 
countries. 

Since trauma centres will care for the most seriously injured, it is useful to know 
how many hospitalized accident victims are in a truly critical condition. Based on 
experience in the USA, we can predict that 10-12 per cent of such victims are critically 
injured and, for planning purposes, it is estimated that there’ are 1000 critical myuries 
per 10° population per year. Another useful calculation is that in one-half of all traffic 
fatalities, death is at the scene of the accident. Thus, in 1983, in approximately 2500 
of the traffic fatalities death was within hospital. For every death ın hospital there 
are at least nine critically injured patients who survive. One can predict then that 
approximately 25000 people annually would be severely injured in England and 
Wales, a number which is consistent with the population base and the lower death 
rate compared with other European countries. We can further estimate that a single 
trauma centre should be able to care for at least 1000 critically injured patients per 
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year: Thus, England and Wales should have at least 20 trauma centres. Factors such 
as population density, geographical considerations and regional resources would all 
help to determine their location. 

A related issue.is how to integrate the military into a civilian trauma system. 
Training of military surgeons must have a high priority and that training must 
obviously include trauma care. Thus, one could make a very strong argument that 
at least two or three of the twenty designated trauma centres in England and Wales 
should be staffed by military personnel. Another option would be to include surgical 
registrars from the military schools in the civilian trauma centres. 

What kind of surgeon should staff the designated trauma centres? Should it be a 
general surgeon, an orthopaedic surgeon, or a neurosurgeon? Various countries have 
used different solutions. In West Germany the trauma surgeon is a combination of 
general surgeon and orthopaedic surgeon, but leans more heavily towards the 
treatment of fractures. In the USA, the trauma surgeon is more typically a general 
surgeon who asks specialist surgeons to see the patients when appropriate. It is my 
perception that the UK is unfettered by any preconceived ideas about what constitutes 
a ‘trauma surgeon’. This might be the ideal time to plan a rational solution. Given 
the surfeit of registrars and paucity of consultant posts, one solution might be to 
give general surgeons additional training in fracture management and operative 
neurosurgery so as to create a bona fide trauma surgeon. Such a surgeon could care 
for about 80 per cent of patients with neurological injuries and the majority of those 
with fractures and torso trauma. Such a surgeon would be quite busy in a designated 
trauma centre thus solving two of the problems that vex other countries: cost efficiency 
and maintenance of experience. The National Health Service would have to increase 
the number of consultants commensurate with need in the designated trauma centres. 

Perhaps the most important decision to be made regarding hospital care is who 
will care for the patient in the postoperative or postinjury period, and particularly 
in the intensive care setting. It is my perception that intensive care in the UK 
has been abdicated by surgeons to non-surgeons. This is both unfortunate and 
undesirable. It is my contention that failure to care for the surgical patient in the 
intensive care setting is the most powerful disincentive to know the science of surgery. 
Furthermore, I believe that it is imperative for optimal care that a single physician 
should resuscitate, operate, and look out for the patient’s interest in the postoperative 
period. This individual can then orchestrate the various specialists involved, making 
sure that care is co-ordinated and properly timed, thus achieving optimal outcome. 
I also believe strongly that an understanding of the pathophysiology of injury leads 
to an understanding of immunology, physiology, wound healing, metabolism, and 
pharmacology. A surgical registrar who has not been exposed to the trauma patient 
and intensive care is incompletely trained, unqualified, and unprepared for surgical 
practice or specialty training. It is imperative that we do not separate critical care 
from general surgery. 


Rehabilitation 


It makes no sense to resuscitate the acutely injured patient, repair his injuries, and 
then not have him go back to a productive life. My perception of rehabilitation care 
in the UK is that it is no better than that available in the USA, which is unacceptable. 
Thus, another critical decision will be whether to have a regionalized rehabilitation 
system, possibly modelled after the one in Israel. 


Education 


There are at least three studies in the USA which show that many surgical residents 
are inadequately trained to care for the trauma patient upon completion of their 
training. In my multiple visits to the UK I have a similar impression of registrar 
training. Many are never exposed to critically injured patients and I have already 
commented on the inadequate experience in the intensive care setting. The Royal 
College of Surgeons of England has shown considerable courage in examining the 
trauma issue and my advice would be to continue these studies and document whether 
or not registrars are getting adequate exposure and experience in injury management. 
Similarly, the question should be asked whether or not intensive care experience is 
adequate. 

A decision to make general surgeons the primary resource in the designated trauma 
centres will require some restructuring of surgical training. I am not advocating 
creation of a trauma subspecialty within surgery. My bias is that all general surgery 
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registrars should gain trauma experience at some time during their training. For those 
general surgeons who choose trauma and critical care as a professional pathway, 
additional training would clearly be needed that is above and beyond current 
standards. I must emphasize that I am not advocating extension of registrar or senior 
registrar training years. A rational curriculum and programme could be designed 
that, within the 6-7 years training period, would equip an individual to care for the 
trauma patient. 


Research 


If we assume that a system of trauma care is adopted and 20 hospitals are designated, 
a minimum of three trauma centres should have basic research centres attached to 
them. The emphasis should still be on excellent clinical care, but research would be 
an integral part of the centre’s activities. These research centres would require 
government support and funding from the Medical Research Council. The remaining 
17 trauma centres would do clinical research and carry out clinical protocols. I believe 
that the concept of basic research is imperative if trauma education and excellence in 
care are to be maintained. 


In conclusion, in the early 1800s Alexis de Tocqueville visited the USA and set 
down his classic observations on democracy in America. As an outsider he had a 
perspective that many insiders did not have. I am not suggesting there is an analogy 
to my observations on trauma care in the UK, but I would not want my observations 
interpreted as meddiesome. Many of these observations and solutions represent a 
synthesis derived from observing many trauma systems throughout the world. The 
surgeons of the UK have an opportunity to change a system that is currently providing 
suboptimal care. It is my perception that leadership within the Royal Colleges of 
Surgeons is optimal for bringing about positive change and making tough decisions. 


D. D. Trankey 

University of Portland 

3181 S.W. San Jackson Park Row 

Portland 

Oregon 97201 

USA 
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A meeting of the Association of Surgeons of Great Britain and Ireland 
took place in Harrogate on 13-15 April 1988. The President of the 
Association, Mr N. V. Addison, was in the chair. 


The Moynihan Prize was awarded to S. Ellenbogen for the paper 
‘Preduodenal mechanisms in initiating gallbladder emptying in man’. 


Preduodenal mechanisms in 
initiating gallbladder emptying 
in man 


The existence of preduodenal phases of gallbladder emptying in normal 
volunteers was investigated by evaluating the effect of sham feeding a 
sandwich (chew and spit) (n = 15), the sight and smell of food followed 
by sham feeding a cooked meal (n= 15), and gastric distension (intra- 
gastric balloon tube) (n= 9) on gallbladder emptying and comparing 
these responses with those after ingestion of a standard meal (n = 14). 
A control group given no intestinal stimuli were studied to determine 
the frequency of spontaneous emptying during fasting’ (n=18). 
99M Te-EHIDA (2,6 diethylphenylcarbamoylmethyliminodiacetic acid) 
was used as the biliary tracer. The frequency of gallbladder 
emptying during fasting was 0-0045/min. Thus, in any 20 min period 
emptying occurred spontaneously in only about 1 in 11 volunteers. 
Significant emptying (>5 per cent over 20 min) occurred in 8 out of 15 


` volunteers after sham feeding a sandwich (P <0-001 versus control), in 


8 out of 15 volunteers after sham feeding a cooked meal (P = 1-0 versus 
sandwich sham feed, n.s.), in 6 out of 9 volunteers after gastric distension 
(P <0-:001 versus control) and in 14 out of 14 volunteers after meal 
ingestion. The rate of emptying was significantly greater in the gastric 
distension and meal ingestion groups compared with other groups 
(P <0-05). However, the emptying rate after sham feeding was not 
significantly different from spontaneous gallbladder emptying (P>0-05, 
n.s.). There was no significant difference in time to onset of emptying 
between the four stimulus groups (P > 0-05, n.s.). These results suggest 
that pre-duodenal stimuli can evoke gallbladder emptying in man, 
although the precise physiological significance of this phenomenon 
remains to be established. 

Keywords: Gallbladder emptying, preduodenal mechanisms, cholescintigraphy 


It is generally accepted that the principal.function of the 
gallbladder is to store and concentrate bile during the inter- 
digestive state in preparation for the arrival of nutrients to the 
duodenum. Gallbladder contraction is thought to be initiated 
by cholecystokinin released from small bowel enterocytes and 
results in the delivery of concentrated bile to the duodenum to 
facilitate emulsification and subsequent absorption of fat. This 
traditional hypothesis is simplistic and does not. explain the 
physiological role of gallbladder emptying in the interdigestive 
period and in the period before nutrients enter the small bowel. 
Thus, there is now convincing evidence in man'~* and in 


experimental animals*~* to suggest that emptying occurs during 
the interdigestive state. Furthermore, in the digestive state there 
is some evidence to suggest that preduodenal mechanisms 
initiate emptying in the dog!®-!? and in man*:!*+* before food 
enters the small bowel. Possibly, perturbation of preduodenal 
gallbladder emptying may explain some of the undesirable 
effects of gastric surgery such as the increased risk of gall- 
stones'’, bile vomiting and malabsorption!® 8, Therefore, the 
purpose of this study was to evaluate the effect of cephalic, oral 
and gastric stimuli on gallbladder emptying ın normal healthy 
volunteers and to compare these responses with those after 
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Table 1 Study protocol and details of volunteers studied 


- Sandwich 
Control sham feed 
n 18 15 
Mean age (years) 29 26 
Age range (years) 19-49 20-39 
Male’ female 15M3 F 8 M.7F 
Expermental tıme 
sequence 
—7 h Fast Fast 
—2 h Nasogastric tube Nasogastric tube 
0 59M™Tc-EHIDA, IV 99MT¢-EHIDA, IV 
Intestinal stimulus (No intestinal Sham fed a 
stimulation) sandwich with a 
chore of filling 
(10 min) 


IV, intravenous 


ingestion of a standard meal. A group of normal volunteers 
studied without intestinal stimulation were used to calculate 
the frequency of spontaneous emptying during the interdigestive 
period. 


r 


Patients and methods 


This study was approved by the Royal Liverpool Hospital Ethical 


Committee (April 1984). Permission to use radiopharmaceuticals was 
given by the Administration of Radioactive Substances Advisory 
Committee (1984) Informed consent was obtained from all volunteers 
before participating ın the study. Studies were performed on normal 
healthy volunteers who had no history of gastrointestinal symptoms 
and were not receiving any form of medication at the time of study. 


Measurement and validation of gallbladder emptying 


Gallbladder emptying was measured quantitatively by °°"Tc- 
EHIDA (2,6 diethylphenylcarbamoylmethyliminodiacetic acid) chole- 
scintigraphy as described by Baxter et al. using a Searle Large Field 
of View gamma camera (G. D. Searle, Unithoome, The Netheriands) 
fitted with a low energy all purpose collimator and linked to a computer 
system (Digital PDP 11/34, Maynard, Massachusetts, USA). Data were 
continuously acquired at the rate of 1 frame/min and stored on hard 
magnetic discs for subsequent analysis. 

To analyse a study, regions of interest were drawn around the 
gallbladder, stomach and a representative portion of liver for liver 
overlap and background subtraction. Using a novel software program, 
the gallbladder was aligned m all frames to avoid inaccuracies due to 
movement of the organ in a honzontal or vertical plane out of the 
region of interest Time-activity curves were generated and corrected 
for isotope decay. The error due to movement of the gallbladder in an 
anterior—postenor direction was assessed in five normal volunteers 
(mean age, 28 years (range 19-34), 3 men.2 women) using a laterally 
placed gamma camera to measure movement of the gallbladder relative 
to an anterior surface marker. The maximal cell count within the 
gallbladder and surface marker were considered to be the centres of 
activity and relative movement between the two were measured in a 
10 min period before and for 20 min after ingestion of a fatty meal. 
The change in sensitivity of the system was assessed by suspending a 
small gallbladder phantom filled with °°"Tc in a water bath at various 
depths, and measuring the counts emitted from the phantom (n= 6). 
From this experiment the equivalent change ın sensitivity due to 
movement of the gallbladder relative to the surface marker was 
calculated. This change tn sensitivity due to gallbladder movement in 
an anterior—posterior plane was used to define significant emptying. 

Cumulative emptying over a specific time period (gallbladder 
ejection fraction) was calculated as the decrease im activity over the 
gallbladder region of interest divided by the initial maximum activity 
and multiplied by 100 in order to express gallbladder emptymg as a 
percentage? 


Study protocol (Table 1) 


Each study was preceded by a 7h fast. In the majority of volunteers, 
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Nasogastric tube 
99mTc-EHIDA, IV 


Gastric distension 
by inflation of an 
intragastric balloon 


Gallbladder emptying: S. Ellenbogen et al. 


Gastric Cooked meal Meal 
distension sham feed ingestion 
9 15 14 

24 27 21 
20-40 19-62 18-24 
6M:3 F 10 M:5 F 8M.6F 
Fast Fast Fast 


No nasogastnc tube 
5°@Tc-EHIDA, IV 
Sight and smell of food 
in preparation (7min, 
range=4-12 min) 


No nasogastnc tube 
°9mT¢-EHIDA, IV 


Sight and smell of 
food in preparation 
(9 min, range = 7— 


(20 min) followed by sham 10 min) followed by 
feeding a cooked meal ingestion of a 
of choice (10 min) standard meal 
(10 min) 


except those indicated below, a FG8 nasogastric tube was inserted 2 h 
before scintigraphic imaging of the gallbladder. The volunteer then lay 
semi-recumbent under the gamma camera and was given 40 MBq of 
99@Tc-EHIDA intravenously. By observing the accumulation of radio- 
activity ın the gallbladder on a colour monitor the appropriate stimulus 
could be given when counts within the organ were relatively constant, 
usually about 50 min after the administration of the isotope. 

A control group and four stimulus groups of volunteers were 
studied. The control group (n= 18; mean age, 29 years (range, 19-49); 
15 men.3 women) were observed without gastrointestinal stimulation 
for a variable time period, 2-5 h, dependent on the tolerance of the 
volunteer. The average time for visualization of the gallbladder was 
20 min after intravenous injection of 99° Tc-EHIDA, maximum counts 
occurring approximately 30 min later. From these data, the frequency 
of spontaneous emptying during the interdigestive state for each 
volunteer was calculated as follows 


Number of gallbladder emptying episodes 
Length of study —20 mm 





The mean frequency of emptying from this control group 
(gallbladder emptying episodes/min) was used to calculate the number 
of volunteers who would be expected to empty their gallbladder 
spontaneously ın each stimulus group dumng the stimulus period. 
Statistical comparison was made between the number of volunteers 
expected to empty their gallbladder and the actual number of volunteers 
emptying their gallbladder in each stimulus group during the stimulus 
penod. i 
Cephalic and oral phases of emptying were investigated in 2 groups 
of 15 volunteers each, The first group of volunteers (mean age, 26 years 
(range, 20-39); 8 men:7 women) were sham fed (chew and spit 
technique) a sandwich with a choice of filling for a 10 min period 
Sandwiches were prepared in a separate area so that volunteers could 
neither see nor smell the food until it was presented to them. The second 
group. of 15 volunteers (mean age, 27 years (range, 19-62), 10 men 5 
women), including 6 volunteers from the first stumulus group, were 
studied without a nasogastric tube and sham fed an appetising meal of 
choice, e.g. steak, mushroom and onions which was cooked ın front of 
them for 4-12 min before sham feeding in the form of a sandwich for 
10 mm. In all sham-feed studies the food was coated with 5 MBq of 
99mTc-Bran (prepared as described by Sagar ef al.'?) to detect 
accidentally swallowed food 

The gastric phase was investigated ın nine volunteers (mean age, 
24 years (range, 20-40), 6 men 3 women). In these volunteers the 
nasogastric tube had a condom tied around the distal onfice. Gastric 
distension was performed by inflating the condom with 500 ml of tap 
water at 37°C over 10 min After a further 10 min period of distension 
the balloon was rapidly deflated. , 

A fourth stimulus group of volunteers (n= 14; mean age, 21 years 
(range, 18-24), 8 men:6 women) were unencumbered with a nasogastric 
tube and were given a standard solid meal of steak (8 0z), mushroom 
(2 oz), omon (4 oz), 1 slice of bread and butter (1 oz), cooked in front 
of the volunteer for 7-10 min before ingestion over a 10min period. 
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Table2 Movement of the gallbladder in an anterlor-posterior direction relative to a surface marker measured over a 10 min period before and 20 min after 


ingestion of a fatty meal (n= 5) 


Mean pixel movement 


10 min before 20 min after 
Volunteers fatty meal fatty meal 
1 02 06 
2 03 0 
3 1-1 0:75 
4 0-2 02 
23 05 05 
Mean +: 8.e.m. 046+0:17 0-41 + 0-14 
(0:296 13cm) (0:26-+0-12 cm) 


Actual change in gallbladder 
counts relative to peak counts 
(%) 


Equivalent change in sensitivity 
from phantom experiment (%) 


10 min before 20 min after 10 min before 20 min after 
fatty meal fatty meal fatty meal fatty meal 
15 46 8-4 435 

2:56 0 22 0 

8:3 5-7 150 620 

15 15 20-0 32-0 

39 39 21 14-0 

3-6 41:3 314414 95435 30:3 + 109 





For companson, the actual change in gallbladder counts relative to peak counts following the fatty meal ıs shown 


12 
D 

tog activity n 
froma 
gallbladder phantom 
{ log counts/min ) 

10 

9 


8 
o 2 4 6 8 10 12 
Distance from gamma camera within water bath(cm) 


Figure 1 Change in actwity from a gallbladder phantom at various 
depths within a water bath (n = 6). By log transformation and least square 
analysis, the linear attenuation coefficient (u) was derived, 0-12/cm. 
From the equation C,=C,e"-" where C,=counts at depth x and 
Co = counts at a reference depth, the equivalent change in sensitimty 
(per cent) owing to movement of the gallbladder relative to a surface 
marker was calculated 


Statistical analysis 

Statistical differences between the stimulus groups and the control 
group were calculated using the Poisson test, and between the stimulus 
groups by Fisher’s exact test. Comparison between emptying curves 
was performed with Tukey’s ‘Wholly Significant Difference’ test and 
time to onset of emptying between stimulus groups by analysis of 
variance. Results are expressed as mean +38.e.m. 


Dosimetry 

Dosimetry calculations using Medical Internal Radiation Dose Com- 
mittee tables resulted ın the following doses of radiation, 0-5 mGy to 
the whole body and 4 mGy to the target organ. 


Results 


Definition of significant gallbladder emptying 

Movement of the gallbladder in añ anterior—posterior plane 
(n= 5) was 0-46 + 0-17 pixels (0-29 + 0-13 cm) over a 10 min 
period before ingestion of a fatty meal, and 0-41 + 0-14 pixels 
(0-26 + 0-12 cm) over a 20 mun period after ingestion of the fatty 
meal (Table 2). From the phantom study, the linear attenuation 
coefficient (u) was 0-12/em (Figure 1). The equivalent change 
in sensitivity due to movement of the gallbladder relative to 
the surface marker was 3-6 + 1-3 and 3-14+ 1-4 per cent respec- 
tively. Therefore, to minimize this potential error, significant 


Table 3 Fasting gallbladder emptying, number of episodes and 


calculated gallbladder emptying rate 
Number of . 
GBE Length of GBE rate 
Subject episodes study (nun) (per min) 
1 0 182 0 
2 2 , 130 0-018 
3 1 230 0-0048 
4 3 278 0012 
5 0 240 0 
6 1 202 00055 
7 1 168 0-0068 
8 0 235 6 
9 0 258 0 
10 2 298 0:0072 
il 1 266 0-0041 
12 0 142 0 
13 0 238 0 
14 0 138 0 
15 0 154 0 
16 i 210 0-0053 
17 1 140 0.0083 
18 2 238 0 0092 
Meant+tsem 0-0045 + 0-0012 


GBE, gallbladder emptying 


emptying was defined as a gallbladder ejection fraction of 
>Spercent over 20min commencing during the stimulus 
period. 


Control group studies (interdigestive phase) (Table 3) 

Only 10 out of 18 volunteers in the control group significantly 
emptied their gallbladder. Fifteen emptying episodes were 
observed in these ten volunteers. The frequency of emptying 
during the fasting state was calculated as 0-0045 + 0-0012/min. 


Sham-feed studies (cephalic and oral phases) (Figure 2) 

Eight out of fifteen volunteers who were sham fed a sandwich 
for 10 min emptied their gallbladder. When compared with the 
control group result (0-7 out of 15 volunteers), this result was 
Statistically significant (P<0-001 Poisson test), Of the 15 
volunteers who were sham fed a meal cooked in front of them, 
only 8 started to empty their gallbladder during the stimulus 
period. This result was not significantly different from the 
sandwich sham-feed group result (P=1-0 Fisher’s exact 
test, n.s.). Furthermore, emptying commenced in six out of 
these eight volunteers during the period of food preparation 
before sham feeding. Of the six volunteers sham fed both a 
sandwich and a cooked meal, one out of six emptied their 
gallbladder in response to a sandwich sham feed whereas three 
emptied their gallbladder in response to the cooked meal sham 
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Sandwich Cooked meal Gastric Meal 


sham feed sham feed ‘dratension ingestion 
(9218) (n=18) (ned) (nst) 


Figure 2 Twenty minute gallbladder ejection fraction measured in the 
four stimulus groups of volunteers. Eight out of fifteen volunteers sham 
fed a sandwich and six out of nine volunteers following gastric distension 
significantly emptied their gallbladder (>5 per cent over 20 mn). These 
results were significantly different from the control group result 
(P <0-001, Poisson test). Enhancement of the cephalic stimulus with the 
cooked meal sham fed did not increase the gallbladder emptying response 
(P>0-5, Fisher's exact test, n.s.). All volunteers allowed to ingest a 
standard meal emptied their gallbladder 


feed (P= 0-55 Fisher’s exact test, n.s.). A significant increase 
in activity in a gastric region of interest, which may have 
signified that some of the sham fed food was swallowed, was 
observed in only 5 out of 30 sham-feed studies, In two of these 
studies emptying did not occur, whilst in the remaining three 
studies emptying commenced during food preparation alone 
and before sham feeding commenced. Thus, the increased 
activity measured in the gastric region of interest was probably 
due to reflux of radioactive bile from the duodenum into the 
stomach. - 


Gastric distension studies (gastric phase) (Figure 2) 

During the 20 min period of gastric distension six out of the 
nine volunteers emptied their gallbladder. When compared with 
the control group (08 out of 9 volunteers) this result was 
statistically significant (P < 0-001 Poisson test) and could not 
have resulted from spontaneous emptying. 


Meal ingestion studies (digestive phase) (Figure 2) 

Following meal ingestion, all 14 volunteers eventually emptied 
their gallbladder, 10 volunteers during the first 20 min of meal 
ingestion (4 during meal preparation alone). Compared with 
the results from the control group (1:3 out of 14 volunteers) 
this result was statistically significant (P < 0-001 Poisson test). 


Gallbladder emptying curves (Figure 3) 

In all five groups of volunteers, emptying closely resembled a 
single exponential function. Comparing the gradients of the 
emptying curves (log gallbladder ejection fraction versus time) 
within each group emptying rate was individual (P<0-05 
Tukey’s ‘Wholly Significant Difference’ test). However, com- 
parison of the gradients of the mean emptying curves (log 
gallbladder ejection fraction versus time) for the five groups 
studied indicated that the rate was significantly greater fol- 
lowing gastric distension (—0-00706) and meal ingestion 
(—0-00674) compared with the other groups (P <005 Tukey’s 
‘Wholly Significant Difference’ test). The rates following sham 
feeding a cooked meal ( —0-00295) and following sham feeding a 
sandwich (—0-00276) were not significantly greater than that for 
spontaneous emptying (—0 00272) (P>005 Tukey’s ‘Wholly 
Significant Difference’ test, n-s.). 
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Time to onset of gallbladder emptying 

There were no statistical differences between the times to onset of 
gallbladder emptying following any of the stimuli: 2-4+0-9 min 
(sandwich sham fed), 4-5+16min (cooked meal sham fed), 
9-8 + 1-8 min (gastric distension), 14-6-+ 3-4 min (meal ingestion) 
(P>0-05, analysis of variance, n.s.). 


Discussion 
Of the two non-invasive methods for measuring gallbladder 
emptying, scintigraphy and ultrasound, scintigraphy is the more 
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Figure3 Individual gallbladder emptying curves (+-+) ın the control and 
four stimulus groups of volunteers studied. The mean gallbladder 
emptying curves (~~~) for each group is also shown Vertical bars 
represent the s.e.m 
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accurate and reproducible*:?*1, Therefore, in this study planar 
cholescintigraphy was used to measure emptying. Furthermore, 
in this study onset of significant emptying was closely defined 
since movement of the gallbladder towards and away from the 
gamma camera could have been interpreted as gallbladder 
emptying. Recent studies using a dual headed gamma camera 
indicated that this error was potentially large??. However, our 
studies in five normal volunteers using a laterally positioned 
‘ gamma camera and a surface marker indicated that this 
potential error was small, 3-14+ 1-4 per cent over 20 min, and 
these observations formed the basis of our definition of 
significant emptying, i.e. >5 per cent over 20 min. 

To evaluate the significance of the emptying response to 
various stimuli, the frequency of spontaneous gallbladder 
emptying in the interdigestive state must be taken into account. 
Numerous studies have shown that emptying does occur in the 
interdigestive state'~° and may be a component of the secretory 
phase of the mterdigestive migrating motor complex. In the 
present study a control group of volunteers was studied under 
similar conditions to the sandwich sham-feed and gastric disten- 
sion stimulus groups to calculate the frequency of interdigestive 
emptying under these conditions and to allow a statstical 
comparison to be made. Interdigestive gallbladder emptying was 
infrequent and, despite prolonged periods of observation, was 
not present ın many normal volunteers. The frequency was 
0-0045/min, i.e. in any 20 min period interdigestive emptying 
will occur in about { out of 11 volunteers studied. 

In man there have been several reporzs of an oral phase of 
gallbladder emptying. Fisher et al. using a cholescintigraphic 
technique similar to that used in the present study demonstrated 
that sham feeding caused gallbladder emptying in 10 volunteers, 
the rate of emptying being similar in the first hour to that after 
meal ingestion'>. Using real time ultrasound, Hansen and his 
colleagues demonstrated a small consistent reduction in gall- 
bladder volume following sham feeding which approximated 
to about one-third of the gallbladder volume reduction ob- 
served after ingestion ofa liquid meal'*. The results of the present 
study confirm these previous observations in man that sham 
feeding a sandwich or a cooked meal initiates emptying; the 
rate following sham feeding was about 50 per cent of that 
following ingestion of a solid meal and was similar to the rate 
during the interdigestive state. 

Although cephalic phases of gastric and pancreatic 
secretion??:?5-26 are well described in man, those of gallbladder 
emptying are less well documented. Puestow measured bile 
entry into the duodenum in the dog before and after chole- 
cystectomy and showed that the sight and smell of food was 
sufficient to initiate emptying!! In the present study the 
majority of volunteers who emptied their gallbladder in re- 
sponse to cooking followed by sham feeding a meal did so 
during the cooking of the meal, indicating that the sight and 
smell of food alone was sufficient to initiate emptying. There- 
fore, the results of the present study strongly suggest that 
gallbladder emptying can be initiated by cephalic stimuli. 

A gastric phase has been demonstrated in the dog but not 
in man. Debas and Yamagishi demonstrated that distension of 
an antral pouch in the dog resulted in gallbladder emptying!?. 
Using a gastric distension stimulus in man we have also 
demonstrated emptying which, over 40 min, ıs similar in magni- 
tude to the response to ingestion of a solid meal. 

In the control and stimulus groups some volunteers did not 
empty their gallbladder. In the control group regular emptying 
and subsequent refilling of the gallbladder during the inter- 
digestive state may be important in digesting residual small 
bowel contents, in regulating small bowel motility, and perhaps 
most importantly in preventing the supersaturation of gall- 
bladder bile and gallstone formation. It is possible that those 
volunteers who do not regularly contract their gallbladders 
during fasting may be more prone to gallstone formation. The 
reason why gallbladder emptying did not occur in some 
volunteers in response to preduodenal stimuli is not known. 


23,24 


Failure to reach a threshold stimulus was probably not the 
reason for the lack of response since gallbladder emptying did 
not occur when oral stimulation was increased by enhancing 
the stimulus, i.e. sight and smell of food in preparation. 
Furthermore, the presence of a nasogastric tube did not 
significantly reduce the emptying response to oral strmulation. 
Inhibitory influences on gallbladder contraction such as 
nutrients in the colon?’ or bile instilled into the small bowel?®9 
have been demonstrated, and may have prevented gallbladder 
emptying 1n those volunteers who did not respond to preduo- 
denal stimuli. However, it was not possible in this study to 
evaluate the extent of these potentially inhibitory stimuli. 
Although-all volunteers studied were normal a further possi- 
bility for the absence of gallbladder emptying response to 
preduodenal stimuli could have been a pathological absence of 
the enterocholecystic pathway. However, this seems unlikely 
since gallbladder emptying occurred in one out of six volunteers 
sham fed a sandwich, whereas preparation of a cooked meal 
before sham feeding evoked a response ın 3 out of the same 6 
volunteers. 

The early delivery of concentrated bile to the duodenum 
following ingestion of a meal may be important for priming 
the enterohepatic circulation and altering small bowel 
motility?>?! both of which may be important in optimizing 
digestion and absorption of nutrients. It ıs possible that the 
pathological absence of preduodenal mechanisms of gall- 
bladder emptying may occur following gastric surgery and may 
contribute to some of the side-effects such as bile vomiting and 
malabsorption. 

Gallbladder contractions are influenced both by hormones, 
especially cholecystokinin, and by autonomic nerves, in par- 
ticular the cholinergic fibres. Fisher et al. demonstrated that the 
oral phase of gallbladder emptying was mhibited by atropine 
and vagotomy and concluded that the mechanism responsible 
for this phase was a vagal cholinergic reflex’?. Debas and 
Yamagishi denervated the antral pouch in their dog model and 
demonstrated that the response to antral distension was 
abolished indicating that the gastric phase in the dog was 
cholinergically mediated!?, However, neither group measured 
cholecystokinin levels. Anagnostides et al. investigating an oral 
phase of pancreatic secretion showed that there was no 
significant rise ın the circulating levels of cholecystokinin or 
gastnn in response to sham feeding a ham sandwich>?. 
Preduodenal phases of gallbladder emptying could be evoked 
directly via local receptors to nutrient stimulation. 
Alternatively, ıt 1s possible that gastric secretions produced by 
cephalic, oral and gastric stimuli may enter the duodenum and 
imtiate gallbladder emptying via cholecystokinin released from 
small bowel enterocytes or via an enterocholecystic nervous 
reflex. However, this explanation seems unlikely since neither 
oral stimul:?? nor gastric distension?’ in man cause a significant 
rise in circulating gastrin levels. Furthermore, Fisher et al. 
observed that sham feeding stimulated gallbladder emptying 
even when gastric secretions were aspirated!? although it is 
conceivable that small amounts of acid may have entered the 
duodenum. Anagnostides et al. circumvented this problem in 
their investigation of a cephalic phase of pancreatic secretion by 
inhibiting acid secretion with cimetidine*?. Pancreatic enzyme 
response to sham feeding was reduced by cimetidine indicating 
that duodenal acidification was contributing to the pancreatic | 
enzyme response to oral stimuli. In the present, studies, 
swallowed food may have contributed to the observed 
gallbladder emptying response. However, in none of those 
volunteers in which emptying occurred after sham feeding did 
swallowed food appear to contribute to the initiation of 
gallbladder emptying. 

Clearly preduodenal mechanisms of gallbladder emptying 
do play a significant part in the response to meal ingestion. 
Further studies are required to elucidate the mechanisms of 
these preduodenal phases, to investigate the inhibitory in- 
fluences on the gallbladder and to evaluate the changes follow- 
ing gastric surgery. 
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Surgical treatment of hepatic 
hydatid disease 


The results of surgery in 48 patients with hepatic hydatid disease are 
described. In 26 out of 32 patients with uncomplicated cysts, conservative 
surgery with obliteration of the cyst cavity by omentoplasty gave 
satisfactory results. In contrast, 16 patients with cysts complicated by 
pyogenic infection or cholangitis required a variety of surgical 
procedures, including prolonged tube drainage, exploration of the 
common. bile duct, sphincterotomy/plasty and hepatojejunostomy to 
achieve a satisfactory outcome. The group with complicated cysts also 
had a much longer postoperative stay (median 30 days) than those with 
uncomplicated cysts (median 14 days). Two patients died: in one, 
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Hydatid disease is a major world health problem. The disease 
‘is endemic in areas where close and continuous contact exists 
between domesticated dogs, the principal definitive hosts, and 
sheep, which are the commonest intermediate hosts of the dog 
tapeworm, Taenia echinococcus granulosus. Incidental human 
infestation commonly leads to cyst formation in the liver. 
Symptoms arise from local pressure, leakage, infection or 
rupture into the biliary tree. Surgical management of hepatic 
hydatid cysts ranges from formal hepatic resection to partial 
cystectomy with omentoplasty. We report an 18-year experience 
employing a conservative surgical approach to these patients. 


Patients and methods 


During the years 1970-1988, 48 patients with hepatic hydatid disease 
underwent surgical treatment at King’s College Hospital, London 
(J.L.D.), and Princess of Wales Hospital, Bridgend (J.D.S.): 26 were 
referred from endemic areas overseas, 13 were from South Wales and 
7 of the remaining 9 had travelled through areas where the disease 13 
prevalent (Figure 1) Patients’ ages ranged from 6 to 78 (median 49) 
years and sex distribution was equal (25 male and 23 female). Of 
the 48 patients, 13 had undergone previous hepatobiliary surgery before 
referral. In addition, two patients had undergone percutaneous pro- 
cedures with disastrous results (one biliary peritonitis and one 
anaphylaxis), 


Clinical features š 


Infection causing jaundice, abdominal pain and fever was the presenting 
feature ın 16 patients: 4 had pyogenic infection of the cyst (only 1 had 
previous surgery) and 12 had cholangitis. Twenty-two patients pre- 
sented with abdominal discomfort, usually ın the mght hypochondrium, 
and an asymptomatic abdominal mass was discovered by chance in 
eight others. Urticaria and anaphylaxis led to the diagnosis in two 
patients. In one of these, symptoms followed percutaneous aspiration 
of an hepatic cyst diagnosed by ultrasound scan. In the second case 
the patient herself recognized urticaria similar to that which she had 
experienced before previous surgery for pulmonary hydatid disease. 


Diagnosis 
Pre-operative diagnosis of an hydatid cyst was made from the clinical 
features, together with various combinations of investigations including 
plain radiography (demonstrating cyst calcification in 12 patients), 
ultrasound and computerized tomographic (CT) scanning, angiography 
and serology. Ultrasound and CT scanning were accurate in locating 
the site, size and number of intrahepatic cysts, together with contained 
daughter cysts (Figure 2) However, one case diagnosed as an hepatic 
hydatid cyst eventually proved to be a suprarenal hydatid cyst buried 
within the right lobe of the liver (Figure 3), a potential source of 
confusion that we have also observed with suprarenal tumours 

In 32 patients (70 percent) cysts were located m the right lobe of 
the liver, 6 were in the left lobe and.8 patients had multiple cysts. One 


post-mortem examination revealed carcinoma in the wall of the cyst. 
Keywords: Echinococcosis, hepatic, omentum, surgery 


patient had daughter cysts in the common bile duct with no identifiable 
intrahepatic cyst and one had a suprarenal hydatid cyst. 

In patients with a history of jaundice, endoscopic retrograde 
cholangiopancreatography (ERCP) and/or operative cholangiography 
were also performed. ERCP demonstrated daughter cysts in the 
common bile duct in three cases and a communication between the 
cyst and the iliary tree in a further three (Figures 4 and 5). Despite 
antibiotic prophylaxis, one patient developed bacterial cholangitis 
following this procedure which probably contributed to his troublesome 
postoperative course (see below). 

Serology was not always helpful, the Casoni test being positive in 
7 out of 8 patients tested (now no longer used), the complement fixation 
test (CFT) positive in 24 out of 30'and the enzyme-linked immuno- 
sorbent assay (ELISA) positive ın 9 out of 11 cases. 


Surgical treatment 


The operative management in this series was conservative. Exposure 
of the liver was obtained through a right subcostal incision extending 
to the left when required. A posterior approach with rib resection was 
used on three occasions, once for the primary operation and twice for 
revision procedures to drain pus. After exploration of the abdomen, 
the liver was mobilized and adhesions to the cyst divided. When firmly 
adherent to the diaphragm, particular care was required during the 
dissection to avoid entering the pleural cavity The area around the 
cyst was then carefully isolated by gauze packs soaked ın a scolicidal 
agent. Whenever possible, initial cyst aspiration and replacement with 
scolicide was performed but this proved impossible with large cavities 
filled with daughter cysts. A Mayo Oschner trocar was used for 
evacuation, after which the edge of the collapsing cyst was grasped 
with tissue forceps and the sucker tubing itself inserted mto the cavity 
to remove the numerous daughter cysts, the largest requiring removal 
by sponge-holding forceps. All laminated membrane was removed and 
the cavity carefully wiped with scolicide-soaked swabs. No attempt was 
made to remove the pericyst except from the surface of the liver in 
order to allow x _enerous aperture for entry of the omental graft. Sites 
of biliary leakage in the cyst wall were not sutured as early experience 
showed that this was almost impossible to do with accuracy, Whenever 
possible, a pedicled omental graft was fashioned and drawn up into 
the cavity to fill it loosely, the graft being held in-position by catgut 
sutures. A drainage tube was laid alongside to provide egress for any 
biliary leakage. 

Following the introduction of mebendazole, patients were given 
this drug pre-operatively and for 3 weeks postoperatively. More 
recently, we have used albendazole. 


Results 


The patients are best analysed in three groups: (1) uncompli- 
cated cysts; (2) cysts complicated by infection; (3) cysts compli- 
cated by cholangitis. Median postoperative stay for patients 
with uncomplicated cysts was 14 (range 6-50) days, while for 
those with complicated cysts this was 30 (range 9-109) days. 
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Figure 1 Geographic origin of patients with hepatic hydatid disease in relation to hyperendemic areas of the w 


FRONT 





Figure 2 Computerized tomographic scan of a patient with a large 
calcified hydatid cyst containing daughter cysts 





Figure 4 Daughter cysts in the common bili 


pre-operative endosi opk retrograde holangiopar 


Uncomplicated cysts (Table 1) 





In 26 of the 32 patients with uncomplicated cy entoplast 
was performed. In 21 there were no postopera ymiplics 
tions. Two developed significant bile leaks which closed spor 
taneously at 16 and 25 days respectively. One patient develope 
Figure 3 A large suprarenal hydatid cyst misdiagnosed pre-operativel\ a staphylococcal infection following a sinogram on | en 
as an hepatic hydatid cyst postoperative day, and this took almost a year to re O 
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Figure § Cholangiogram demonstrating communication between biliary 
tree and hydatid cyst with contained daughter cysts 


elderly woman who finally underwent surgery because of severe 
right hypochondrial pain was recovering uneventfully when she 
suddenly collapsed and died from a myocardial infarction 19 
days postoperatively. Finally, a 60-year-old woman whose cyst 
was firmly adherent to her diaphragm required a diaphragmatic 
repair at the end of her operation, after which she developed 
a severe basal pneumonia requiring ventilation and tracheos- 
tomy before recovery and discharge home on the 50th post- 
operative day. 

Four uncomplicated cysts were managed by drainage alone, 
either because no omentum was available (one case) or because 
the residual cavity was so shallow and draining dependently 
that omentoplasty was considered unnecessary. Two patients 
with almost complete cystic replacement of the left lobe were 
treated by left lateral segmentectomy. 

To date, one patient with an uncomplicated cyst has 
developed a recurrence (over follow-up periods ranging from 
2 months to 15 years). He was originally referred with a 
recurrent cyst which was treated by partial cystectomy and 
omentoplasty. Three years later he required surgery for a further 
cyst in the right lobe adjacent to his intact omental graft. 


Infected cysts (Table 1) 

In this group of patients omentoplasty was not possible because 
of previous surgery in three patients and a posterior approach 
in one patient: all four developed complications. In two 
patients, following evacuation of pus, daughter cysts and debris, 
prolonged tube drainage (84 and 120 days) was necessary before 
the cavity closed. The third patient, a 76-year-old woman, was 
referred after two previous operations for hepatic hydatid 
disease. Her right upper quadrant was a honeycomb of infected 
cysts and despite further drainage she gradually deteriorated 
and died. Post-mortem examination revealed anaplastic carci- 
noma in the wall of a cavity alongside the hyalinized remnant 
of a dead hydatid cyst. The remaining patient in this group 
presented with weight loss and an enlarging upper abdominal 
mass. At operation, a 4-litre heavily calcified cyst was found 
replacing the right lobe of the liver and connected to an 
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epigastric mass which contained purulent fluid, The hepatic 
cyst was marsupialized to the abdominal wall and managed by 
repeated packing and gradual piecemeal resection of the calci- 
fied pericyst, allowing the cavity to collapse and the wound to 
heal. 


Cysts associated with cholangitis (Table 2) 

These patients typically presented with rigors, fever and jaun- 
dice. Careful radiological assessment of the biliary tree by 
ERCP or operative cholangiography was necessary. In one 
case, however, ERCP led to Klebsiella colonization of the 
biliary tree, with postoperative infection of a heavily calcified 
cavity, sloughing of the omental graft and a persistent biliary 
fistula. Control of the fistula was eventually obtained at a second 
operation by Roux loop drainage of the cyst cavity. 

A 50-year-old man had no demonstrable intrahepatic cyst. 
Previous cholecystectomy and operative cholangiography were 
reported as normal but, after referral, exploration of the 
common bile duct revealed multiple daughter cysts and a 
choledochoduodenostomy was fashioned with a good result. 

One patient in this group has required further surgery. She 
was initially referred with an infected recurrent hepatic hydatid 
cyst which was treated by drainage and omentoplasty, Four 
years later, she returned with recurrent cholangitis when 
daughter cysts were removed from the common bile duct and 
a cholecystectomy and sphincteroplasty were performed. Five 
years later, she developed a discharging wound sinus which 
was explored and found to relate to another cyst in the 
postero-inferior part of the right lobe (the previous omental 
graft appearing healthy). This was approached through a 
posterior 12th rib incision, infected material was evacuated and 
the cavity drained; since then she has remained well. 


Discussion 


Hydatid disease is rare in the UK, except for the southern part 
of Wales and Herefordshire?. The relatively high incidence of 
patients with complicated hydatid disease in this series reflects 
the referral pattern to a centre with a special interest in 
hepatobiliary disease. 

Once considered, hepatic hydatid disease was not usually 
difficult to diagnose but two points are worth noting. Firstly, 
calcified cysts (25 percent in this series) frequently contain live 
scolices* and calcification does not prevent pyogenic infection 
or cholangitis. Secondly, serology was negative in 20 percent 
of the patients tested and may therefore be misleading. The 
sensitivity of the CFT has been reported to be 84 percent with 
a specificity of 37 per cent, the corresponding figures for ELISA 
being 94 percent and 65 percent*. A recent review employing 
both tests revealed an overall false-negative rate of 15 percent’. 
In the absence of characteristic radiological features such as 
daughter cysts on ultrasound/CT scanning (which may occur 
in one-third of patients*) and with hydatid disease wrongly 
excluded on the basis of negative serology, attempted per- 
cutaneous puncture ofa cyst may result in anaphylaxis, urticaria 
and subsequent intraperitoneal dissemination. 


Table 1 Surgical management of hepatic hydatid disease 





Presentation Residual cavity Complication 
Uncomplicated Omentoplasty 26 None 27 
(n= 32) Tube drainage 4 Bile leak 2 
Left lateral Secondary sepsis l 
segmentectomy 2 Pneumonia l 
Death 
(myocardial 
infarction) | 
Complicated Tube drainage 4* Prolonged drainage 3 
(pyogenic infection) Death (sepsis + 
(n= 4) carcinoma) l 





* No omentum available 
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Table 2 Management of hepatic hydatid disease in patients presenting with cholangitis 





Patient 
no Biliary tract Associated problems 
1 Normal Cholangitis 
2 Normal Cholangitis 
Yo 4 
3 Normal Cholangitis 
4 Normal Cholangitis 
Infected cyst 
5 Daughter cysts Cholangitis 
6 Daughter cysts Cholangitis 
7 Daughter cysts Cholangitis 
8 Extrinsic obstruction by Cholangitis 
infected cyst Subhepatic abscess 
9 Extnnsic obstruction by Cholangitis 
hilar cyst 
10 Daughter cysts (a) Infected recurrent cyst 
(b) Cholangitis 
11 Daughter cysts Cholangitis 
i Deep jaundice 
Portal hypertension 
12 Extrinsic compression Cholangitis 
by cyst : Heavily calcified cyst 


ECBD, exploration of common bile duct 


There is debate not only as to the most effective scolicide, 
but also about the value of scolicidal injection before cyst 
evacuation®. Perhaps the most important aspect of this 
manoeuvre is partial decompression of the cyst contents which 
are under tension. The use of scolicidal agents has a long 
tradition but there is little evidence to justify their use and they 
are probably of negligible value in multivesicular cysts. In an 
attempt to obviate the need for initial injection of scolicide, 
Saidi has developed a cryogenic cone to obtain entry to and 
evacuation of the cyst without fear of spillage into the peritoneal 
cavity’. We have no experience of this method (or of the suction 
cone devised by Aarons and Kune®). However, the bulk of the 
cone demands a wide exposure which for the common superior 
cyst of the nght lobe entails a thoraco-abdominal approach 
(K. Hobbs, personal communication). One patient in our series 
was referred after earlier surgery using this technique and was 
noted to have skin burns from the device. Furthermore, as the 
cyst collapses adherence of the cone to the cyst wall may be lost 

We have used a variety of scolicidal agents (2 percent 
formalin, 0-Spercent silver nitrate and 10 percent aqueous 
povidone iodine) without any obvious deleterious effects. How- 


ever, both formalin and hypertonic saline may be associated , 


with acute toxicity®!° and there is evidence that spillover of 
either agent mto the biliary tree can lead to a sclerosing 
cholangitis!!, We have observed this in a patient referred after 
the use of silver nitrate solution. Intracystic injection of scolicide 
should not be used if preliminary aspiration yields bile-stained 
fluid or if there is radiological or clinical evidence to suggest a 
biliary communication. 

Further developments with the benzimidazole compounds 
may make scolicidal agents obsolete as sterilization of the 
cyst contents by pre-operative chemotherapy’? and adequate 
perioperative blood levels should eliminate the risk of intra- 
operative dissemination and recurrent disease. 

A wide variety of techniques has been recommended to deal 
with the rigid cavity created by the pericyst Practised 
alternatives include: hepatic resectiont®™!*4; pern- 
cystectomy’ * "$; partial cystectomy combined with omento- 
plasty!7™-!?, suture obliteration (capitonnage)?°, cystojejuno- 
stomy*!, marsupialization?? or external drainage?’ and finally 
primary closure after saline instillation?*. 
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Treatment Complications 
Omentoplasty None 
Omentoplasty None 
ECBD/cholecystectomy 

Omentoplasty None 

Left lateral segmentectomy None 
Cholecystectomy 

Omentoplasty None 
ECBD/cholecystectomy 

Sphincteroplasty 

ECBD/choledochoduodenostomy None 
Omentoplasty None 
ECBD/cholecystectomy 

Drainage only None 
Omentoplasty Wound sepsis 


(a) Omentoplasty 

(b) ECBD/cholecystectomy 
` and sphincteroplasty 

Drainage 

Sphincterotomy 


Recurrent cyst 
(see text) 


Hepatobronchual fistula 


Omentoplasty 
Cholecystostomy 


Infected cavity 
Bilary fistula (see text) 


Whenever possible, we managed the residual cyst cavity by 
omentoplasty. This technique has been shown to reduce hos- 


' pital stay and lower the incidence of biliary fistula compared 


with marsupialization or tube drainage*’. Our findings confirm 
these satisfactory results. Omentoplasty was performed in 34 
of 44 patients with a residual intrahepatic cavity. The median 
postoperative stay (12 days, range 6-50) contrasts sharply with 
that of 10 patients in whom the technique was not employed 
(21 days, range 8-109). In this latter group, three patients had 
very shallow residual cavities draining dependently and 
omentoplasty was considered unnecessary; their postoperative 
courses were uneventful. However, in the other seven patients, 
omentum was not available because of previous surgery (six 
cases) and a posterior approach (one case) and sıx suffered 
prolonged postoperative courses due in part to their complex 
disease and in part to a persistent ınfected cavity Nevertheless, 
two patients in the omentoplasty groups developed septic 
complications, one following a sinogram and the other after 
an ERCP (see above). 

Intrabiliary rupture is the commonest complication of 
hepatic hydatid cysts?*:?°, Twelve patients in this series (25 per 
cent) had cysts associated with cholangitis. The principles of 
operative management in these cases were to treat the mother 
cyst and to clear the biliary tree of any hydatid material Biliary 
communications with the mother cyst close spontaneously after 
operation provided adequate external drainage exists and 
cholangiography has excluded distal biliary obstruction from 
cyst debris, daughter cysts or coimcidental gallstones. Thus it 
1s essential to obtain satisfactory cholangiograms and, where 
indicated, to proceed with cholecystectomy and exploration of 
the common bile duct A drainage procedure or an endoscopic 
sphincterotomy”’ should be added if there is any doubt about 
free biliary drainage. 

In conclusion, our experience confirms that uncomplicated 
cases of hepatic hydatid disease can be managed successfully 
by conservative surgery and the results obtained do not support 
the more widespread use of hepatic resection or pericystectomy 
advocated by others. Important points in the management of 
these patients are adequate radi issessment of the 
biliary tree in those with a hist dige or cholangitis 
or in the presence of si a | meer isolation 

i ee 
F) 
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of the cyst at operation and the management of the residual 


cavity by omentoplasty whenever possible. 
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Cholecystokinin (CCK) provocation 
test: long-term follow-up after 
cholecystectomy 


Over a 6-year period 264 cholecystokinin (CCK) provocation tests have 
been performed in 174 patients with undiagnosed right upper quadrant 
pain. All were carried out by one person (T.W.J.L.) as part of a 
prospective placebo-controlled crossover study. Following infusion of 
CCK but not saline, 103 patients developed pain (CCK + ve). These 
patients were offered cholecystectomy and 90 accepted. Seventy patients 
developed no pain during either infusion (CCK — ve), and one patient 
experienced pain with both CCK and saline infusions. Of the 90 patients 
who underwent cholecystectomy, 81 (90 per cent) have been followed up 
for a mean of 35 months (range 12 months to 54 years), 67 per cent have 
had complete resolution of symptoms and a further 24 per cent have had 
a marked improvement in symptoms. Only 9 per cent of patients did not 
benefit from cholecystectomy. This compares well with patients under- 
going cholecystectomy for uncomplicated calculous gallbladder disease, 
88 per cent of whom, in our study, were improved by surgery. Patients 
with a positive CCK test have an excellent chance of symptomatic 
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Patients who have symptoms that are clinically suggestive of 
gallstones but who do not have demonstrable biliary disease 
on oral cholecystography or upper abdominal ultrasound can 
be a diagnostic problem. We have previously described the use 
of the cholecystokinin (CCK) provocation test in these 
patients’: those with a positive response to mtravenous CCK 
but not to placebo (CCK + ve) did very well after cholecystec- 
tomy. This report examines the long-term results of cholecystec- 
tomy in CCK + ve patients and reviews over 6 years’ experience 
with this test. 


Patients and methods 


Over a 6-year period 174 patients were referred for a CCK test (Table 1) 
because of unexplained right upper quadrant pain. All patients had 
normal oral cholecystography, abdominal ultrasonography and upper 
gastrointestinal endoscopy on at least one occasion. Mean symptom 
duration before referral for the CCK test was 40 months (range 2-240 
months), probably reflecting the difficulty in achieving a diagnosis in 
these patients CCK tests were carried out by a single operator 
(T.W.J.L.) as previously described'. Briefly, CCK (KabiVitrum, 
Nykoping, Sweden) was administered as a slow intravenous injection 
over 5 min in a dose of 1 Ivy dog unit/kilogram body weight. Placebo 
infusion was normal saline. CCK and placebo were administered ın a 
double-blind, crossover fashion. All patients who developed pain during 
the CCK. infusion were offered cholecystectomy and 93 of the 103 
CCK + ve patients underwent this operation. Six weeks after operation 
CCK and placebo infusions were repeated ın an identical fashion Over 
the same time period 130 patients underwent cholecystectomy for 
uncomplicated gallstones (Table 1). Long-term follow-up of patients 
after cholecystectomy was carried out by a standard questionnaure for 
all patients. Patients with no symptoms were classified as cured, those 
with minor symptoms only as umproved and those unchanged or worse 
after surgery as failures. Patients who developed no pain with either 
infusion or pain with both (CCK -—ve) were followed up and 
investigated as required by the referrmg surgical unit. Histopathology of 
resected gallbladders was reported by independent pathologists who 
were unaware of the study. 


Results 


A total of 103 patients developed their usual symptom pain in 
response to the CCK infusion but not to the placebo (CCK +ve) 
and 70 patients developed no pain with ether infusion 
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(CCK — ve). One patient developed pain with both infusions 
(scored as CCK — ve). Follow-up has been achieved in 81 of 
the 90 (90 percent) patients undergoing cholecystectomy and 
9 were lost to follow-up (1 patient died from breast carcinoma 
and 8 patients left the area). Mean follow-up duration was 35 
months (range 12-66). Of those who underwent cholecystec- 
tomy 67 per cent were completely satisfied and cured of all pain. 
A further 24 per cent were improved by the operation but had 
minor occasional discomfort which did not significantly affect 
their lifestyle. Only 9 per cent of patients did not feel they had 
benefited from cholecystectomy. No patient developed pain 
during postoperative CCK tests. 

The follow-up of 130 patients (using the same questionnaire) 
undergoing cholecystectomy for uncomplicated calculous gall- 
bladder disease in the Newcastle teaching hospitals yielded 106 
replies (81 per cent). Two patients died (carcinoma of the lung 
and myocardial infarction) and 22 were lost to follow-up. Of 
the 106 responders, 65 (61 percent) had complete relief of 
symptoms while a further 28 (26 percent) were partially im- 
proved. There were 13 (12 per cent) in whom no change or a 
worsening of symptoms occurred. None of these patients was 
jaundiced or had an abnormal peroperative cholangiogram. 

In acalculous disease 80 of the 81 gallbladders removed were 
available for histological analysis: 52 showed chronic chole- 
cystitis, 23 no abnormality and 2 cholesterolosis. A single 
gallbladder showed adenomatous hyperplasia and two showed 
simple muscle hypertrophy. 


Table 1 Mean age, symptom duration and sex characteristics of referred 
patients 


CCK +ve CCK —ve  Gallstones* 
Male 15 19 25 
Female 88 52 81 
Symptoms (months) 50 30 4 
Age (years) 44 43-6 53 
Satisfied after operation (%) 91 — 88 


CCK +ve, a positive pain response to intravenous cholecystokinin 
infusion and not to placebo; CCK —ve, a negative pain response to 
either infusion, or pain with both, * 24 gallstone patients were lost to 
follow-up 
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Table 2 Proportion of histopathologically abnormal gallbladders after 
cholecystectomy for positive response to cholecystokinin provocation test 





Series Reference % Abnormal 
Lennard et al. 1 71 
Burnstein et al 11 95 

Valberg et al. 12 66 

Gunn et al 8 60 

Nathan et al. 13 100 

Reid et al 15 50 

Sykes 4 75 

Nora et al. 16 100 
Discussion 


Investigations used to help diagnose unexplained right upper 
quadrant pain have included CCK cholecystography?, bile 
analysis*>, CCK provocation tests'*> and distension of the 
colon®. Many of these studies have no control arm and are 
difficult to interpret”. ‘Blind’ cholecystectomy for right upper 
quadrant pain of unknown aetiology provides symptomatic 
relief in 30 per cent” to 75 percent of patients®. 

The results of this study demonstrate that cholecystectomy 
in CCK + ve patients compares favourably with cholecystec- 
tomy for uncomplicated calculous gallbladder disease. Thirteen 
CCK + ve patients did not undergo cholecystectomy. These 
patients were either unfit for surgery or moved away from the 
northern region, and long-term follow-up in this important 
group has been impossible in most cases 

We have felt that the significance of a negative response to 
CCK remains entirely open and early follow-up of 59 CCK — ve 
patients? revealed that 25 per cent remained without a 
diagnosis, 15 per cent improved spontaneously and 60 per cent 
were assigned a new diagnosis, supporting our view that 
CCK —ve patients do not have biliary disease and will not 
benefit from cholecystectomy. 

Debate has centred on whether CCK should be given as a 
bolus or an infusion!’ but the rate of gallbladder emptying 18 
similar during the first 25 min of CCK administration. Combin- 
ing the analysis of duodenal bile with CCK tests had been 
advocated’, but false negative results can occur if the cystic 
duct is blocked or the gallbladder can only contract poorly in 
response to CCK. Particle formation within bile can occur if 
it is exposed to a low pH giving a false positive result. Freeman 
et al., using pain reproduction, cholangiography and duodenal 
bile analysis*, achieved ‘no therapeutic failures’ in 22 patients 
undergoing cholecystectomy for right upper quadrant pain. 

Two patients had undergone previous laparotomy for their 
pain, but had no symptomatic relief until the gallbladder was 
removed at the second operation. CCK cholecystography, bile 
analysis and pain reproduction during CCK infusions resulted 
in symptomatic improvement in all 21 patients selected for 
cholecystectomy in the senes of Burnstein et al.!'. Patients in 
this study who declined surgery continued to have pain and a 
highly selected group of patients (9 out of 42) with a negative 
test but continuing pain did undergo cholecystectomy, with 8 
of them showing improvement. Valberg et al.'? reported 12 
patients who developed pain after CCK infusion and underwent 
cholecystectomy—all with symptom cure. Only 2 of the 12 
patients had postoperative CCK infusions and they developed 
no pain during these. Using CCK cholecystography and pain 
reproduction, Nathan et al.'* reported that all 49 patients 
undergoing cholecystectomy for a positive test were cured, and 
Goldstein et al.'* reported similar results in their series of 25 
patients. Sykes* reported 15 patients who were operated upon 
on the basis of pain reproduction by CCK, 14 of whom were 
cured by cholecystectomy. Reid et al.!5 reported equally good 
results in CCK + ve (n = 4) and CCK — ve (n = 5) patients, but 
2 of the CCK — ve patients did have gallstones. Using CCK. 
cholecystography, Nora et al.\® have achieved 80 per cent cure 
in their CCK + ve patients (up to 6 years follow-up in some). 
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Of the 76 patients in their series with abnormal gallbladder 
emptying, only 30 underwent surgery and it 1s not clear how 
these were selected-—they were all cured at follow-up from 1 
to 34 years, but 10 of them had calculi when the gallbladder 
was opened. 

The incidence of pathological abnormality in resected gall- 
bladders after CCK + ve tests varies (Table 2) and does not 
relate tc clinical outcome. 

If chronic cholecystitis or cholesterolosis alone are not the 
causes of acalculous biliary pain, then tension within the 
gallbladder owing to a blocked cystic duct or mild cholecystitis 
which subsequently resolves may cause pain. 

A decrease in CCK receptors in the gallbladder may be an 
early event in the pathogenesis of gallstone formation by causing 
defective gallbladder motility’?. Cholesterolosis too has been 
recently re-implicated as a cause of right upper quadrant pain’. 
Nora ez al.'° have suggested that patients with acalculous 
biliary pain ‘may be predisposed to eventual cholesterol 
gallstone formation’. If true, gallbladder disease may be 
identified before stones develop, the complications of gallstones 
avoided, and surgery should be safer ın fitter, younger, patients. 
Our results confirm the usefulness of the placebo-controlled 
CCK provocation test. If positive the patient can be advised 
that be or she will have as good a chance of symptom cure 
following cholecystectomy as someone with gallstones'®:?°, We 
agree with Burnstein et al/.1! that ‘in one centre, the CCK test 
is probably best done by one interested individual’ Our data 
do not support the recent suggestion?’ that there is ‘no place 
for the use of CCK ın the management of patients’ thought to 
have acalculous biliary pain’. 
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Report of the visit of the Association of Surgeons of 


Great Britain and Ireland to Australia 


A party of Fellows of the Association of Surgeons of Great Britain and Ireland, together with 
their-wives and under the leadership of our President, Mr Norman Addison, visited Sydney 
to attend the 32nd World Congress of Surgery in September 1987. The Cardiovascular Society 
also met in Sydney the same week. The meeting was extremely well organized and provided 
a feast of papers. In addition, there was an excellent programme of films, posters and lunchtime 
seminars. Sydney was a wonderful venue and the weather was perfect. The opening ceremony 
took place in the Sydney Opera House followed by a reception and was graced by a local 
physician who is a superb organist and entertained us at the ceremony. The ‘accompanying 
persons’ programme was well organized and there were social events in the evening, culminating 
in the farewell banquet at the Sheraton Wentworth Hotel. The organizers are to be 
congratulated, especially Dr Alistair Brown who was Chairman of the local organizing 
committee. 

The party next moved to Melbourne and had a half day meeting at the Australasian College 
of Surgeons. This is a beautiful building, superbly situated in the centre of Melbourne. The 
programme consisted of a variety of papers presented by Fellows of the Association; the first 
session was chaired by the President of the Royal Australasian College, Mr E. Durham Smith, 
and the second session was chaired by Norman Addison. 

The final presentation was by D. G. Macletsh, immediate past President of the Royal 
Australasian College. He gave us a fascinating account of the development of the College. It 
was of particular interest to the Fellows of the Association that Professor Wood Jones and 
Sır Gordon Gordon-Taylor held a special place in the annals of the College. Their portraits 
were both prominently placed as was that of Sir Gordon Gordon-Taylor’s wife. Another 
portrait of interest to the British contingent was that of Professor Grey-Turner. In the evening 
we had a joint dinner in the Melbourne Cricket Ground when we were privileged to see the 
library and museum of the Club as well as the President’s inner sanctum. A fascinating feature 
of this was the President’s private facilities which allowed viewing of the pitch while passing 
his water! 

The party then moved on to Brisbane where a further scientific session was held in 
conjunction with the local Fellows of the Royal Australasian College at the Mater Misericordiae 
Hospital; papers were presented by Fellows of the Association and Fellows of the Royal 
Australasian College. In the evening, an excellent dinner was held with our hosts at the United 
Services Club. From Brisbane, most of the party proceeded to the Great Barrier Reef. 

This visit has proved to be extremely successful scientifically and socially. Friendships were 
made and contacts renewed. Norman Addison is to be congratulated on conceiving and 
organizing this visit. Thanks are also due to Barry Jackson our patient Secretary and Roger 
Baird our Treasurer. 

N. Keddie 
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ERCP findings and the role of 
endoscopic sphincterotomy in acute 
gallstone pancreatitis 


A total of 131 patients with acute pancreatitis (of whom 100 had 
gallstones) underwent endoscopic retrograde cholangiopancreatography 
(ERCP) during the same hospital admission. Urgent ERCP (<72h) 
was performed in 68 cases and early ERCP (3-30 days) in 63 cases; 
47 had predicted severe attacks.and 84 had predicted mild attacks 
(modified Glasgow criteria). The highest incidence of common bile duct 
stones occurred in those with predicted severe attacks and those who 
had urgent ERCP. Highly significant correlations were found between 
age and common bile duct and pancreatic duct diameters. Significant 
correlations were also found between the common bile duct and 
pancreatic duct (correcting for age) and between these and the admission 
serum bilirubin. The common bile duct diameter was greatest in those 
with common bile duct stones and predicted severe attacks. A con- 
siderably lower incidence of pancreatic duct filling occurred in those with 
predicted severe attacks and common bile duct stones; in predicted mild 
attacks the pancreatic duct diameter was greater in those with common 
bile duct stones. In gallstone patients complications were highest in those 
with predicted severe attacks but more significantly in those with common 
bile duct stones. Endoscopic sphincterotomy was undertaken in 37 
patients with common bile duct stones without mortality. The overall 
complication rate in gallstone patients was 19 per cent and the mortality 
rate was 2 per cent. These findings suggest that common bile duct stones 
cause acute common bile duct and pancreatic duct obstruction and are 
closely associated with complications. Urgent ERCP for detection of 
common bile duct stones, and endoscopic sphincterotomy for treatment, 
is strongly recommended for patients with predicted severe attacks due 
to gallstones and should also be considered for others who fail to show 
clinical improvement. 


Keywords: Acute pancreatitis, galistones, endoscopic retrograde cholangiopancreatography, 
common bile duct, pancreatic duct, pancreas divisum 


In 1925 Moynihan wrote: ‘There can be no doubt that recovery 
from acute pancreatitis of all grades, except the most severe, is 
possible without operation... It is, however, equally certain 
that recovery from the disease, apart from operation, is so rare 
that no case should be left untreated.’ Both Moynihan! and 
Mayo? stressed the importance of urgent biliary drainage in 
the presence of gallstones. Apparent deficiencies in the common 
channel theory’, as proposed by Opie*, as well as great 
improvements in supportive care* fuelled a controversy between 
urgent biliary decompression and conservative management 
which to a greater or lesser extent remains unresolved. 

The finding that virtually all patients with gallstone associ- 
ated pancreatitis pass gallstones through the ampulla of 
Vater®* has been interpreted by some as a basis for recom- 
mending urgent surgery®-'? and by others as a reason for 
avoiding it'*7, This has also led to the idea that bile reflux 
into the pancreatic duct results from oedema of the ampulla of 
Vater caused by the migrating gallstones rather than by an 
impacted gallstone, as proposed by Opie*. An alternative 
explanation is that the migrating gallstones result in a gaping 
ampulla of Vater thereby promoting reflux of activated duo- 
denal enzymes into the pancreatic duct'®. Thus, although there 
appears to be general agreement that common bile duct stones 
are important in initiating the attack of acute pancreatitis, it 
is not known (a) whether they cause an acute obstruction to 
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the common bile duct, pancreatic duct or both, and (b) whether 
their continued presence has any bearing on outcome. 

The present study involved the systematic use of prognostic 
criteria of severity!?:?° and endoscopic retrograde cholangio- 
pancreatography (ERCP) during the attack of acute pancrea- 
titis in order to gain a further insight into these questions. 


Patients and methods 


One hundred and thirty-one patients with acute pancreatitis who 
underwent ERCP during the same hospital admission over a 10-year 
period form the main group of patients in this study. Fifty-nine of these 
patients were part of a prospective randomized trial of ERCP in patients 
with acute pancreatitis suspected to be due to gallstones?!. Thirty-five 
additional patients with acute pancreatitis who underwent ERCP at 
between 1 and 6 months after the attack are included in certain aspects 
of the analysis. 

The diagnosis of acute pancreatitis was based on a serum amylase 
> 1000 units/1 (Phadebas) ın the presence of a compatible clinical 
picture (normal range of amylase <300 units/l), Patients with hyper- 
liprddemia and pseudohyponatraemia with a serum amylase of 900- 


-1000 umıts/1 were also ncluded?? 


The predicted severity of the attack was determined using eight of 
the Glasgow criteria, including age >55 years, but excluding a serum 
alanine transaminase > 200 units/l'>?°. In addition, the serum bili- 
rubin was measured within 48h of admission, using the SMAC 
auto-analyser (Technicon, Tarrytown, USA) (normal range of bilirubin 
3-17 pmol). 
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All patients had IV crystalloid and/or colloid, oxygen by mask or 
assisted ventilation as required to maintain adequate oxygenation and, 
in the case of patients with suspected gallstones, IV antibiotics for at 
least 3 days, All patients had at least one, and usually several, ultrasound 
examinations of the pancreas In the second half of the study period, 
patients who had urgent or early ERCP also underwent serial assess- 
ment of the pancreas by CT scanning including the use of IV contrast 
with at least the first of the scans (52 patients). 

ERCP was performed using a standard technique as previously 
described”? involving pharyngeal local anaesthesia (1 per cent 
lignocame spray), mild sedation (diazepam 5-10 mg IV initially and n 
subsequent years midazolam 2 5-Smg IV), and duodenal relaxation 
with hyoscine butyl bromide Undue manipulation of the ampulla of 
Vater was avoided No attempt was.made to fill the pancreatic duct if 
ERCP was performed during the same hospital admission If there was 
successful cannulation of the common bile duct, the bihary tree was 
filled with contrast. If stones in the main bile ducts were detected, further 
contrast was not specifically given in order to fill the gallbladder if this 
had not already occurred. Complete filling of the biliary tree and 
pancreatic duct was attempted only m patients who had an ERCP after 
hospital discharge. ` 

The terms urgent ERCP, early ERCP and delayed ERCP are used 
to describe the investigation performed at <72h, 3—30 days and at 
1-6 months respectively from the first day of the attack. 

An endoscopic sphincterotomy was performed at the same time as 
ERCP only if bile duct stones were detected. A positive stone extraction 
policy was pursued, using previously described techniques?’ 

The maximum diameter of the common bile duct and pancreatic 
duct were recorded prospectively at the time of ERCP, correcting for 
radiological magnification’**. The presence of gallbladder filling by 
contrast and the presence of pancreas divisum were also recorded. 

The diagnosis of gallstones was based on the finding of gallstones 
at laparotomy or post mortem or the unequivocal findings at ultra- 
sonography or ERCP. The absence of gallstones was based on at least 
three ultrasound examinations and one ERCP, the findings at laparot- 
omy including adequate cholangiography or the findings at post- 
mortem examination 


Statistical analysts 


All the data were recorded on a mainframe computer (Univeraity of 
Birmingham). Discrete variables were analysed using the y? test, Yates’ 
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correction was used for small expected numbers Continuous variables 
were analysed using the two-tailed Mann-Whitney U test and analysis 
of covariance. Simple correlation coefficients (as well as the afore- 
mentioned tests) were determined using the Minitab computer package. 
Partial correlation coefficients were determined as described?’ 

Significance was assumed when P < 0-05; marginally significant 
values of P = 005-0 1 are also mentioned. 


Resalts 


Of the 131 patients who had ERCP during the same hospital 
admission, 100 were found to have gallstones. In 17 other 
patients no cause for the attack could be found (idiopathic 
group). Of the remaining 14 patients, the attack was associated 
with excess alcohol ingestion in 10 cases, two had hyper- 
lipidaemia, one had polyarteritis nodosa and one had hyper- 
calcaemia associated with parathyroidectomy (alcoholic/other 
group). Of the 35 patients who had a delayed ERCP, 16 had 
gallstones, 7 had idiopathic disease, and 12 had an alcohol 
history. 

Details of sex, age and admission serum amylase in relation 
to predicted severity and timing of ERCP in all of these 166 
patients are shown in Table 1. The incidences of filling of the 
biliary and pancreatic duct systems in these patients at ERCP 
are shown in Table 2. There were no significant differences 
between any of the subgroups with respect to successful 
cholangiography; in contrast, the pancreatic system filled 
significantly less often in those with gallstones and a predicted 
severe attack (y7=7:10, df.=1, P=0-0078) Table 3 shows 
the incidence of gallbladder filling during successful cholangio- 
graphy; none of the differences was significant The mcidence 
of common bile duct stones as determined from successful 
cholangiography, was higher in those with predicted severe 
attacks (Table 4); the highest incidence occurred in those with 
severe attacks who had urgent ERCP 

The overall incidence of pancreas divisum ın patients in 
whom pancreatograms were obtained both during the first 
hospital admission and subsequently was 10 out of 133 cases 


Table 1 Details of sex, age and admission serum amylase in relation to aetiology, predicted severity and tumng of ERCP im all 166 patients 








Gallstones as ERCP at <72h ERCP at 3-30 days ERCP at 1-6 months 
cause of acute Predicted 
pancreatitis seventy M/F  Age* Amylase* M/F Age Amylase M/F Age Amylase 
Severe 9/17 74 5271 69 4957 3/5 67 4670 
© Yes í (38-85) (1300-18000) (52-85) (1300-11440) (39-94) (1530-13000) 
$ Mild 13/16 63 5060 15/18 66 3100 3/5 57 6500 
(28-86) (1450-14256) (28-86) (1120-17160) (32-92) (1460-14000) 
No All cases 3/10 51 6250 15/3 52 2388 13/6 48 3900 
(20-83) (8076-17150) (20-75) (900-8480) (24-79) (1130-12000) 





* Values of age (years) and admission serum amylase (units/1) are given as median (range); ERCP, endoscopic retrograde cholangiopancreatography 


Table2 Incidence of cholangiography and pancreatography in relation to cause of acute pancreatitis, predicted severity and timing of ERCP in relation to 

















the first day of the attack 
Gallstones as ERCP at <72h ERCP at 3-30 days ERCP at 1-6 months 
cause of acute Predicted 
pancreatitis severity Duct filled/total Duct filled/total Duct filled/total 
Severe ERC ERC ERC 
bad { Mild . 23/26 (88%) 12/12 (100%) 7/8 (88%) 
No All cases 26/29 (90%) 33/33 (100%) 7/8 (88%) 
11/13 (85%) 15/18 (83%) 15/19 (79%) 
ERP ERP ERP 
Yes { Severe 13/26 (50%) 9/12 (75%) 8/8 (100%) 
Mild 22/29 (76%) 29/33 (88%) 7/8 (88%) 
No All cases 


12/13 (92%) 


14/18 (78%) 19/19 (100%) 





ERCP, endoscopic retrograde cholangiopancreatography; ERC, cholangiography; ERP, pancreatography 
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(7-5 per cent). Five of the 22 patients with idiopathic pancreatitis 
had pancreas divisum as opposed to only 2 of the 88 with 
gallstone pancreatitis and 3 of the 23 with alcobol-associated 
pancreatitis (y7= 118, d.f.=2, P<001). 

The mean values of the common bile duct and pancreatic 
duct diameters, age and admission serum bilirubin levels 
according to aetiological groups, are given in Table 5; the 
statistical differences between these are summarized in 
Table 6. The admission serum amylase was not statistically 
different between any of these major groups or sub-groups. 

Correlation coefficients between these variables are given in 
Table 7. Partial correlation analysis revealed that the significant 
correlations between common bile duct and pancreatic duct 
diameters in both the gallstone and no-gallstone groups were 


still apparent after controlling for age. In the case of the latter | 


group, this correlation was largely due to the positive correla- 
tion of the idiopathic group. Similar results were obtained for 
the correlation between the admission serum bilirubin and 
common bile duct diameter. A positive correlation between the 
admission serum bilirubin and the pancreatic duct diameter 
was also evident in patients with and without gallstones 
including those in the alcoholic/other groups of patients. No 
correlation between the admission serum amylase and any of 
the above factors was found in any of the major groups or 
sub-groups. 

The relationship of common bile duct stones with duct 
diameters, as well as the association with the serum bilirubin, 
was also determined in relation to the timing of ERCP and the 
predicted severity of the attack. Table 8 shows that there were 
no significant differences in age between these subgroups The 
common tile duct diameters were significantly different in all 
cases. The pancreatic duct diameters were significantly different 
in those with predicted mild attacks. Although there was no 
difference between the pancreatic duct diameters in those with 
predicted severe attacks, it should be noted that pancreatic 
filling occurred in only 50 per cent of those with choledocholi- 
thiasis compared with 95 per cent of those without (7? = 7-47, 
df.=1, P=0-0064); by comparison, in the predicted mild 
groups the incidence of pancreatic filling was identical 
(82 per cent) ın those with and without common bile duct 
stones. Finally, the admission serum bilirubin was also signifi- 
cantly different in all those who had urgent ERCP and also in 
mild cases that had early ERCP. 

Because an earlier analysis had shown that an admission 
serum bilirubin > 40 mol/l was a good predictor of choledo- 
cholithiasis?®, the value of this was determined in the present 
series of 120 cases in whom cholangiograms were obtained 
during the same admission. Of 37 patients with common bile 
duct stones, 29 had a bilirubin > 40 pmol/l compared with 19 of 
83 patients without stones. The sensitivity was therefore 78 4 per 
cent and the specificity was 77 per cent. The predictive value of a 
positive result was 77-1 per cent and ofa negative result was 86:7 
per cent. 

Details of complications that occurred in all 131 patients 
who had urgent or early ERCP and endoscopic sphincterotomy 
as indicated are shown in Table 9. Of the 15 pseudocysts which 
occurred, 11 were already apparent at the time of ERCP, as 


indicated by endoscopic pancreatography, ultrasonography or 
CT examinations. Five patients required drainage of sympto- 
matic pseudocysts but in all instances these pseudocysts were 
already present at the time of ERCP. These pseudocysts were 
drained at between 3 and 8 weeks after the start of the attack. 
Four petients with non-infected pseudocysts were treated by 
internal drainage. One patient with an infected pseudocyst had 
external drainage. This patient also had multiple liver and 
peripancreatic abscesses associated with acute cholangitis. In 
this latter case, ERCP and endoscopic sphincterotomy preceded 
surgery by 24 h. In the other patients, ERCP preceded surgery 
by 2—6 weeks. Disseminated intravascular coagulation occurred 
in a 62-year-old woman with gallstones and predicted severe 
attack, in whom urgent ERCP was not possible because of 
ampullary obstruction. Lumbar osteitis occurred as a late 
presentation in a 73-year-old man with ascending cholangitis 
and a predicted mild attack who had an urgent endoscopic 
sphincterotomy. Empyema of the gallbladder also followed an 
early endoscopic sphincterotomy in a 75-year-old man with 
ascending cholangitis and a predicted severe attack. With these 
seven exceptions, all the other complications were apparent 
by the time ERCP with or without sphincterotomy was 
undertaken. 

Four patients with pancreatic necrosis underwent sequest- 
rectomy with two deaths: one occurred in a 63-year-old man 
who also had multisystem failure associated with surgery for 
hyperparathyroidism; the second death occurred in a 71-year- 
old woman with gallstones who had a pancreatic abscess, 
subphrenic abscess and respiratory failure. There were two 
other deaths: one occurred in a 52-year-old woman with 
gallstones with fulminant pancreatitis, pancreatic necrosis and 
multisystem failure. The other death occurred in an 84-year-old 
woman with multisystem failure and pancreatic necrosis; gall- 
stones were not confirmed in this patient despite ascending 
cholangitis (with positive blood cultures) being apparent. 
Although all four patients who died had a successful ERCP, in 
no case were common bile duct stones identified. ERCP did not 
appear to affect the fulminant clinical course in these patients 
and was considered to be non-contributory to death. 

The incidence of complications relative to predicted severity, 
timing of ERCP with or without sphinctefotomy and the 
presence of co-existing acute cholangitis for the gallstone group 
is shown in Table 10, and for the no-gallstone group in 


Table 4 Incidence of common bile duct stones in patients with successful 
cholangiography relative to predicted severity and timing of ERCP 


Common bile duct stones/total 











Tuning of Predicted Predicted 
ERCP severe mild x? df. P 
<72h 14/23 (61%) 9/26 (35% 

[23 (61%) /26 ( o 843 3  <005 
3-30days 6/12 (50%) 8/33 (24%) 


All cases 20/35 (57%) 17/59 (29%) 739 1 =00066 


ERCP, endoscopic retrograde cholangiopancreatography 


Table3 Incidence of gallbladder filling in cases of successful cholangiography during ERCP, in relation to cause of acute pancreatitis, predicted severity 


and timing of ERCP in relation to the first day of the attack 





Gallstones as ERCP at <72h 

cause of acute Predicted 

pancreatitis severity GB filled/total 

Yes { Severe 14/22 (1), 64% 
Mild 17/23 (3); 74% 

No All cases 10/11, 91% 


ERCP at 3-30 days ERCP at 1-6 months 





GB filled/total GB filled/total 





8/11 (1); 73% 
26/29 (4); 90% 


14/15; 93% 


5/6 (1); 83% 
6/7, 86% 


14/15; 93% 


ERCP, endoscopic retrograde cholangiopancreatography; GB, gallbladder; numoers in parentheses indicate numbers of patients who had previously 


undergone a cholecystectomy 
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TableS Mean values of the common bile duct and pancreatic duct diameters, age and admission (<48 h) serum bilirubin according to aetiological groups 


CBD diameter (mm) 


~ PD diameter (mm) 








CBD, common bile duct; PD, pancreatic duct 


Table 6 Statistical comparisons of data given in Table 5 











Gallstone pancreatitis 
No 
No-gallstone CBD CBD 
pancreatitis stones stones All cases 
~~ 
CBD diameter <0-0001(**) 
Idiopathic 0-0161(*) *<0-0001(f) 0-0003(*) 
Alcoholic/other )ns. 0-0029(*) <00001(*)  <0-0001 
All cases 0-0068(**) <00001(F) <00001(**) 
~~ 
PD diameter ns. 
Idiopathic ns. ns. ns. 
Alcoholic/other J75 ns. 0-0985 ns. - 
Al cases ns 0-0332 00592 
Age <00349 ` 
Idiopathic ) 00567 0-0860 0-0062 00232 
Alcoholic/other 00005 <0-0001 00001 
All cases d 0-0004 <0-0001 <0-0001 
~~ 
Bilrubin <00001 
Idiopathic 00291 <00001(**) 00013 
Alcoholic/other \ns. ns. 0-0001(*) 00249 
All cases 00650 <00001(t)  <0-0006 


CBD, common bile duct; PD, pancreatic duct; significant values using 
analysis of covariance, with age as a covariate, are also shown as 
follows: * P<0-05; ** P<0-01; tP <0001 i 


Table 11. The incidence of co-existing cholangitis in those with 
confirmed gallstones was significantly greater in those with 
predicted severe attacks (34 per cent) compared with those with 
predicted mild attacks (16 percent) (x? =435, df.=1, P= 
0-0366). The incidence of complications in gallstone patients 
was greater in the predicted severe cases compared with those 
predicted mild (x? = 5-86, d.f.=1, P=0-0156). Patients with 
choledocholithiasis also had more complications than those 
without (xy? = 6-89, d.f. = 1, P = 0-0088). Patients with predicted 
severe attacks with choledocholithiasis had the greatest morbid- 
ity and those with predicted mild attacks and no common bile 
duct stones the least morbidity (x? =909, d.f.=3, P<0-05). 


Discussion 


This study is in agreement with other studies which have shown 
a higher incidence of choledocholithiasis in the first 3 days of 
the attack (63-78 per cent)'%15-27 compared with a few days 
or months later (3-33 per cent)!>-!5-27-29_ Patients with pre- 
dicted severe attacks also had a higher incidence of common 
bile duct stones; this was only partly accounted for by the fact 
that patients with predicted severe attacks were older although 
age was also correlated with the presence of common bile duct 
stones. 
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Age (years) Bilirubin (umol/) 
; Group n Mean (s.d.) n Mean (s.d.) n Mean (sd.) n Mean (s.d.) 
Gallstones 
No CBD stones 57 71 (2-7) > SI 345 (1 06) 63 62 (15 63 37 
46 
Op stones 7 os 9) 24 402 (1-43) 37 69 a 37 83 o 
F cases ; 75 363 1:21 100 
Nooi ( ) 65 (15) 100 54 (53) 
Idiopathic 14 5:2 (2:2) ` 15 3-13 (1-69) 17 55 (17) 17 25 43 
Alcoholic/others 12 48 (1-5) tl 3-22 (151) 14 42 (17) 14 26 a 
All cases 26 50 (19) 26 310, (1-57) 31 49 (17) 31 25 (38) 


A crucial question relating both to pathogenesis and treat- 
ment is whether common bile duct stones cause obstruction of 
the biliary tree and pancreatic system. There are several lines 
of evidence from this study to suggest that this 1s indeed the case. 

Patients with common bile duct stones had significantly 
greater common bile duct diameters. A potential confounding 
factor is that age was strongly correlated with the bile duct 
diameter in all patients, including those without gallstones. We 
have found that this correlation also pertained to a large group 
of patients with and without gallstones in the absence of a 
history of acute pancreatitis (unpublished data). oe this 
conflicts with previously published ERCP studies?**°->?, our 
analysis involved larger numbers of patients. Furthermore, it 
supports the findings of Faris et al. who studied the common 
bile duct with peroperative cholangiography*?. Even allowing 
for age, common bile duct diameters were still greater in those 
with choledocholithiasis in this study. Armstrong et al. using 
peroperative cholangiography did not find such a difference 
in patients with acute pancreatitis?®. This difference may reflect 
the smaller numbers involved, and the fact that neither age nor 
radiological magnification factor were taken into account??. 

The admission level of serum bilirubin was significantly 
higher mn patients with choledocholithiasis, again taking age 
into account, Moreover, a significant correlation was shown 
between the bilirubin level and common bile duct diameter. 
A previous analysis had shown that the bilirubin level was the 
single most significant indicator of common bile duct stones in 
acute pancreatitis?®, In contrast, the serum transaminase was 
not significant in this respect?®. The initial large increase in 
transaminase level observed in gallstone pancreatitis probably 
reflects a very transient rise in biliary pressure owing to a migrating 
stone”®**, whereas the admission bilirubin level reflects rela- 
tively acute obstruction of the biliary tree. Further evidence to 
support this comes from analysis of patients with common bile 
duct stones not associated with acute pancreatitis, who, despite 
having high bilirubin levels, demonstrated no relationship be- 
tween the duct diameter and bilirubin level (unpublished data). 

Pancreatic duct diameter during acute pancreatitis depends 
upon (1) the pre-existing diameter, (2) the degree of obstruction 
causing dilatation, and (3) the degree of surrounding pancreatic 
inflammation tending to compress the duct In this study we 
found strong correlations between age and the pancreatic duct 
diameter and also between the common bile duct and pancreatic 
duct diameters. We have also observed the same relationship 
in patients with and without gallstones unrelated to acute 
pancreatitis (unpublished data). The correlation between duct 
diameters was sustained even allowing for age. As might be 
anticipated from the correlation between the diameter of the 
common bile duct and the admission serum bilirubin level, a 
strong correlation was also evident between pancreatic duct 
diameter and bilirubin level. The diameter of the pancreatic 
duct was greater in patients with choledocholithiasis and a 
predicted mild attack than m those with predicted severe 
attacks. However, whereas the incidence of bile duct filling was 
similar in al] groups who underwent urgent ERCP, the inci- 
dence of pancreatic duct filling was significantly lower in those 
with predicted severe attacks and gallstones (Table 2). More- 
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Table 7 Correlation coefficients between common bile duct and pancreatic duct diameters, admssion (<48 h) serum bihrubin and age in each of the 
aetiological groups f 7 








CBD versus PD Biltrubin versus CBD Bılırubm versus PD Age versus CBD Age versus PD Age versus bilirubm. 
diameter diameter diameter diameter diameter 
Group n r P n r P n r P n r P n r P n r P 
- Gallstones s 
BD sto: 47 —0036 ns 57 0155 ns 51 0147 ns. 57 —0190 ns 51 0.021 ns 63 0255 ns. 
ae = 24 0488 <002 37 0240 ns, 24 0318 ns. 37 05i6 <0001 24 049 «00i 37 0165 ns 
All cases 71 0317 <001" 94 03% <000if 75 0291 <O001* 4 0322 <001 75 0234 «005 100 0266 <001 
No-galistones 
Taopathie 14 0780 «0001* 14 0905 «000it 15 0593 <005 14 0667 <001 15 0689 <001 17 0476 <005 
Alcohohc/other 11 —0016. ns 12 -0-113 ns 11 0760 <OO0lt 12 0552 <005 11 0061 ns 14 —0180 ns 
All cases 25 062 <0001** 26 0737 <OO00It 26 0680 <000if 26 0620 <000! 26 0373 <005 31 0262 ns. 





CBD, common bile duct; PD, pancreatic duct, * controlling for age P <0 05, ** controlling for age P <001, + controlling for age P <0 001 


Table 8 Comparisons of common bile duct and pancreatic duct diameters, age and admission (<48 h) serum bilirubin levels in relation to the presence or 


absence of common bile duct stones at the time of ERCP, the predicted severity and the timing of ERCP 














CBD y : Bilirubin P i 
stones Predicted CBD diameter (mm) PD diameter (mm) Age (years) {umol} CBD stones versus no CBD stones 
res- Time of 
a ERCP severity n Mean (sd) n Men (sd) n Mean(jsd) n Mean(sd) CBD PD Age Buirubin 
<72h Severe 14 132 (60) 6 300 (089) 14 70 (50) 14 88 (50) 00438 ns ns 00146 
{ Mild 9 114 (46) 6 383 (161) 9 63 (18) 9 85 (59) 00043 ns n.8 0 0209 
3-30 days { Severe 6 140 (30) 4 468 (2:15) nR (14) 6 81 (64) 00163 ns, ns. ns 
Yes Mild 8 ill (44) 8 460 (085) 8 71 (7) 8 73 (49) 00063 00068 ns 0 0039 
Total 1—30 { Severe 20 135 (52) 10 367 (165) 20 7 (3) 20 86 (53) 00019 ns. ns 0 090 
days Mild 17 113 (43) 14 427 (124) 17 67 (4) 17 79 (53) ` <0001 00438 ns «00001 
<72h Severe 9 82 (36) 9 322 (083) 12 7 (41) 12 43 (488) 
Mild 17 72 (22) 16 356 (1:15) 20 61 (16) 20 28 (40) 
N 3-30 days § Severe 6 77 Q6) 5 42 (110) 6 67 (5). 6 108 (73) 
9 Mild 25 66 (26) 21 329 (106) 59 (18) 25 4 (23) 
Total 1-30 { Severe 15 80 (32) 14-357 (1-02) 18 69 (9) 18 65 (64) 
days Mild 42 68 (25) 37 341 (109) 45 Kat (17) 45 26 (31) 





ERCP, endoscopic retrograde cholangiopancreatography; CBD, common bile duct; PD, pancreatic duct 


Table 9 Details of complications in all 131 patients who had urgent or 
early ERCP with or without endoscopic sphincterotomy 





Complications possibly 





Complications Total due to ERCP + ES 
Pseudocysts 15 4 
Pancreatic necrosis 6 (4t) 0 
Pancreatic abscess 4 (pf) 0 
Pancreatic fistula 1 0 

Liver abscess , 1 0 
Peripancreatic abscess 3 0 
Pseudo-obstruction 1 0 
Disseminated intravascular = | 1 
coagulation 

Respiratory failure 3 (it) 0 
Multisystem failure 3 Bt) 0 
Lumbar osteitis 1 1 
Empyema of gallbladder it 1 
Deaths 4 (31%) 0 
Number of patients 

with complications 23 (176%) 7 (53%) 





ERCP, endoscopic retrograde cholangiopancreatography; ES, 
endoscopic sphincterotomy. 
ft Number of complications associated with death 


over, the pancreatic duct filled in only SOpercent of severe 
attack patients with common bile duct stones but in 95 per cent 
of those without choledocholithiasis, yet the technique of 
cannulation at ERCP was similar in all patients. This indicates 
that the reduced incidence of pancreatic ‘duct filling in severe 
cases was related to the presence of common bile duct stones. 
Possible mechanisms of action include direct pancreatic duct 
obstruction by the stones, increased oedema or ‘pancreatitis’ in 


the head of the gland, and increased spasm of the pancreatic 
duct sphincter. 

A greater pancreatic duct diameter in patients with gallstone 
pancreatitis compared with those with gallstones and no 
pancreatitis was observed by Armstrong et al.?° using peropera- 
tive cholangiography. However, this observation must be 
interpreted in the light of reservations identical to those 
expressed for measurement of common bile duct diameters in . 
the same study; moreover, only 15 percent of the non-pancrea- 
titis group had pancreatic duct reflux, compared with 62 
percent in the pancreatitis group, possibly compounding ap- 
parent rather than real differences. Nevertheless, our findings 
provide confirmation of this important original observation. 

The present study has established that there is a strong (but 
not invariable) association between persisting common bile 
duct stones, predicted severe attacks and an increased compli- 
cation rate. Indeed the complication rate in patients. with 
predicted mild attacks and choledocholithiasis was higher than 
in those with predicted severe attacks and no common bile duct 
stones and almost as high as in those with common bile duct 
stones in the severe attack group. It should be noted, however, 
that the incidence of common bile duct stones is much lower in 
those with predicted mild attacks. 

Of all patients in the gallstone pancreatitis group, the overall 
complication rate was 19percent with a mortality of only 
2 percent. At most, only seven of the nineteen complications 
could in any way be attributed to ERCP with or without 
endoscopic sphincterotomy; indeed, in our opinion only two 
of the complications could be so attributed (one case of 
empyema of the gallbladder and one casé of lumbar osteitis)., 
It is noteworthy that none of the 37 patients in this study treated 
by endoscopic sphincterotomy died. In recent years the mor- 
tality from gallstone pancreatitis in Leicester has fallen from 
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Table 10 Incidence of complications in patients with gallstones relative to predicted severity, tuning of ERCP with or without endoscopic sphincterotomy 


and the presence of co-existing ascending cholangitis 


tReet tt ete repens 











Ascend- ERCP Com tions Complicats ER : 
Predicted Tune of ing chol- only = ES = = i oe 
severity ERCP angitis (n) Total IERCP* (n) Total 7ES* (n) Total TERCP 
+ ES* 
Severe <72h 7 12 3t 2 14 3 0 26 6t 2 
3-30 days 6 6 lt 0 6 4 1 12 St 1 
2 Subtotal B 18 4t (22%) 2 20 7 35%) 1 38 lit 29%) 3 
Mild <Rh 2 20 0 0 9 4 2 29 4 2 
3-30 days 8 25. 3 2 8 1 0 33 4 2 
Subtotal 10 45 3 (7%) 2 17 5 (29%) 2 62 8 (13%) 4 
All cases 23 63 7 (1%) 4 37 12 32%) 3 100 19t (19%) 7 





ERCP, endoscopic retrograde cholangiopancreatography; ES, endoscopic sphincterotomy. 
* Complications possibly related to ERCP + ES out of the total given; tincludes one death; t includes both deaths 


Table 11 Incidence of complications in all patients without gallstones 
in relation to predicted severity 


n Complications 
Predicted Ascending ERCP 
severity cholangitis (n7) Total IERCP* 
Severe** 1 9 At (44%) 0 
Mild*** 0 n. 722 0 0 
All cases 1 31 4t (13%) 0 


ERCP, endoscopic retrograde cholangiopancreatography. 
*Complications possibly related to ERCP; **3 ERCPs performed 
<72h; *** 10 ERCPs performed <72 h; t includes two deaths (6-4 % of 
total) . : , 


around I{ percent to 7 percent in those not managed with 
ERCP with or without endoscopic sphincterotomy. Mortality 
rates elsewhere, using conventional management, have also 


tended to mirror this decline, but range from around 5 percent . 


to 20 per cent!+19-29.35-38. In contrast, in a collection of seven 
series totalling 152 cases of gallstone pancreatitis treated by 
endoscopic sphincterotomy, the mortality was only 2:6 per 
cent®’. Inclusion of the present 37 cases reduces this overall 
mortality to 2 percent. 

Despite the introduction of percutaneous methods of treat- 
ing pseudocysts*®, our preference is for internal surgical 
drainage. There was no evidence that ERCP with or without 
endoscopic sphincterotomy introduced infection in pseudocysts 
in our limited experience, although this is a significant potential 
hazard*!. Unless patients are being considered for percutaneous 
aspiration or drainage*®, we do not see any role for ERCP in 
the diagnosis or treatment of pancreatic pseudocysts. 

Although our study was primarily directed at patients with 
gallstone-associated pancreatitis, analysis of patients with non- 
gallstone pancreatitis reveals some tantalizing information. 
Despite the small numbers studied, the no-gallstone patients 
were found to have highly significant correlations between the 
pancreatic and common bile duct diameters, and both of these 
were correlated with the admission serum bilirubin. These 
differences were largely attributable to the idiopathic group of 


' patients. Although this may suggest that these patients have in 


fact all had gallstones and passed them, we suspect that this is 
notso for the great majority. Virtually all of these patients have 
also undergone ‘late’ ultrasound examinations and bile crystal 
analysis*, and while they do not appear to have gallstones we 
believe that they behave in a similar manner to patients who 


, do have stones. The cause of the obstruction in this group may 


be a functional motility disorder of the sphincter of Oddi as 
shown by Toouli et al.*?. The increased incidence of pancreas 
divisum in the patients in the present study may possibly relate 
to an increased predisposition to sphincter dysfunction. Argu- 
ing along similar lines, it is conceivable that one mechanism 
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implicated in alcohol-induced acute pancreatitis is increased 
sphincter sensitivity to alcohol. 

The benefits of urgent ERCP with or without endoscopic 
sphincterotomy in patients with suspected gallstones compared 
with conventional management have recently been established 
in a prospective randomized trial, which included some of the 


~ present patients?’. This approach showed benefit in terms of 


outcome only in those with predicted severe attacks (reduction 
in morbidity from 61 percent to 18 percent and in mortality 
from 24 per cent to 4 per cent). The results of the study described 
here allow us to reach the following general conclusions: 


1. Whereas migrating stones are important in initiating the 
attack of acute pancreatitis, persisting common bile duct 
stones are important in determining the complication rate, 
probably by causing acute obstruction of both the common 
bile duct and pancreatic duct. 

2. The results.of our trial support the view that urgent ERCP 
should be undertaken in patients with predicted severe 
attacks and suspected gallstones. If stones are found, 
endoscopic sphincterotomy should be performed and the 
stones extracted. 

3. However, all patients (irrespective of the predicted severity 
of their attack) who fail to progress, or develop complica- 
tions necessitating surgery, should also undergo ERCP. 
Stones may be found and endoscopic sphincterotomy may 
avoid the need for dangerous surgery to the biliary tract 
or duodenum. This combined approach has undoubtedly 
contributed to a reduced mortality rate in our patients. 

4. The present study has confirmed that an admission serum 
bilirubin value of >40 pmol/l is a good predictor of 
persisting common bile duct stones and may be valuable 
in deciding whether to undertake an ERCP.” 

5. Finally, we wish to emphasize that ERCP with or without 
endoscopic sphincterotomy forms only one aspect of 
management. The best results are achieved by using these 
techniques in’ conjunction with proper monitoring, ade- 
quate supportive care and judicious surgery. It is essential 
that ERCP and sphincterotomy should be undertaken only 
by skilled endoscopists. 
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A prospective comparison of the 
effects of placebo, ranitidine and 
highly selective vagotomy on 24 h 
ambulatory intragastric pH in 
patients with duodenal ulcer 


Twenty-four hour ambulatory intragastric pH (24h IGpH) recording, a 
highly reproducible technique, was used to compare the effects of 
ranitidine and highly selective vagotomy (HSV) in 20 patients who had 
been referred for surgical treatment of duodenal ulcer. The 24h IGpH 
was recorded when they were taking either placebo or ranitidine 300 mg 
at 10 pm, and again 4 to 13 weeks after elective HSV. Median 24h IGpH 
and 24h hydrogen ion activity (24h [H*]) were calculated for each 
patient. Median (quartile) 24h IGpH was 1:4 (1-3-1-6) with placebo, 2:2 
(1:8-2:7) after ranitidine and 2-6 (1:8-3-7) after HSV. IGpH was 
significantly higher after both ranitidine (P<0-0001) and HSV 
(P <0-0001) than after placebo, but IGpH after ranitidine did not differ 
from IGpH after HSV (0-5>P>0-4). HSV reduced 24h [H*] by a 
median 68 per cent (quartiles, 47-82 per cent) whereas ranitidine reduced 
it by only 50 per cent (34-69 per cent, 0-1>P>0-05). The 24h pH 
recording was then analysed as two distinct periods; ‘daytime’ (8 am to 
midnight) and ‘night-time’ (midnight to 8am). HSV reduced daytime 
[H*] by a median 77 per cent (59-93 per cent) whereas ranitidine 
reduced it by only 30 per cent (13—45 per cent, P <0-0001). HSV reduced 
night-time [H+] by a median 57 per cent (40-83 per cent) but ranitidine 
reduced it by a median 92 per cent (78-98 per cent, P<0-01). Thus, HSV 
inhibits gastric acidity more during the day than at night, whereas 
raniditine given at 10 pm effectively suppresses night-time acidity but is 
much less effective in suppressing daytime acidity. However both HSV 
and ranitidine will heal more than 90 per cent of duodenal ulcers. Hence, 
contrary to Dragstedt’s teaching, suppression of nocturnal acidity is not 
of crucial importance for the healing of duodenal ulcers. 


Keywords: Duodenal ulcer, nocturnal acid, highly selective vagotomy, ranitidine, ambulatory pH 
monitoring 


| 


Reduction of gastric acid output 1s the mamstay of medical and 
surgical treatment of duodenal ulcer. Dragstedt believed that 
suppression of nocturnal acid output was particularly 
important. In 1943, he and Owens reported! that transthoracic 
truncal vagotomy dramatically reduced the copious overnight 
secretion of acid that they had observed before operation in 
three patients with duodenal ulcer. This seminal work not only 
rekindled worldwide interest in the use of vagotomy for 
duodenal ulcer, but created an enduring impression that 
whibition of overnight secretion was more important for the 
healing of ulcers than mbibition of secretion during the day 


_ More recent work? which showed that a single 300 mg dose of 


ranitidine given ın the evening was as effective in ulcer healing as 
two 150 mg doses given morning and evening lent further weight 
to this idea. 

In the present study, intragastric pH was monitored over a 


| 24h period in control subjects and in patients with duodenal 
, ulcer to study the effect of ranitidine and highly selective 
. vagotomy (HSV). The findings cast doubt on the idea that 


overnight secretion is of paramount importance in the 
pathogenesis and therapy of duodenal ulceration. 





* Mr T. Gledhill was tragically killed in a sailing accident on 9 April 1988 
during the course of this paper’s preparation 
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Patients and methods 


Two groups of subjects were studied. Firstly, 28 healthy male volunteers 
were studied to assess the reproducibility of serial recordings of 24h 
intragastric pH Secondly, 20 consecutive patients referred for elective 
operative treatment of duodenal ulcer were studied to assess the effects 
of ranitrdine and HSV. All subjects gave informed consent before the 
first recording was commenced 


Measurement of 24 h ambulatory intragastric pH 

Intragastric pH (GpH) was monitored using the Medilog 1000 system 
(John Caunt Scientific Ltd, Oxford, UK), which employs an 
intragastric radiotelemetry capsule? (Remote Control Systems Ltd., 
London, UK), which incorporates both a glass pH electrode and a 
cotton thread reference electrode. 

The telemetry capsule transmits a continuous, frequency-modulated 
radio signal to an aenal worn wrapped around the trunk at the level 
of the xiphoid A fabric belt holds the aerial in position and two shoulder 
straps prevent the aenal sliding down the trunk We showed previously 
that use of this belt virtually abolishes signal loss during recording of 
ambulatory intragastric pH with this system*. Information 1s relayed 
to a data recorder worn on a belt around the waist and the radio signal 
is sampled every 6s, thus 14400 measurements of gastric pH are 
obtained from each patient dunng a 24h period 

Before the start of each IGpH recording, the system was calibrated 
with the telemetry capsule in buffers of pH 12 and 70 at 37°C 
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Calibration was repeated after every recording to check that the 
performance of the telemetry capsule had not altered. The entire 24 h 
recording was then transferred via a desktop computer to magnetic 
floppy disc for storage and analysis. 


Day-to-day variation in 24 h intragastric pH 

Twenty-eight healthy male volunteers of mean age 23 years (range 21- 
32) with no previous history of peptic ulcer disease had 24h IGpH 
recorded on two occasions separated by an interval of 1-5 weeks. 

Each subject arrived 45 min before commencement of the pH 
recording, having fasted for the previous 3h The telemetry capsule 
was tied to a tether and swallowed. The free end of the tether was 
attached to the skin of the cheek with adhesive tape to prevent onward 
passage of the telemetry capsule from the stomach. The length of the 
tether was calculated for each subject from his height, (50 cm for a 
height of 150 cm, increased 1 cm for every 7 5cm that the subject’s 
height exceeded 150 cm) and was fixed for each subject for the duration 
of the study. 

When the capsule was in the stomach, the equipment was assembled 
and pH recordmg commenced The subject then went home and 
returned at the same time the next day. 

During the 24h recording each subject kept a diary of food and 
fluid intake and the amount of tobacco smoked. The time of going to 
bed and rising was also recorded. Diet, smoking and sleeping patterns 
were duplicated, as far as possible, on the second occasion of IGpH 
recording. 


Effects of ranitidine 300 mg nocte and of highly selective vagotomy 

on intragastric pH in patients with duodenal ulcer 

Twenty patients, of median age 33 years (range 22-59), who had been 
referred for elective operation for duodenal ulcer were studied In each 
the diagnosis of duodenal ulcer had been verified endoscopically within 
the previous 6 months. In 13 patients, the indication for operation was 
frequent attacks of pain or dyspepsia associated with relapse of the 
ulcer which was confirmed endoscopically; these patients, had suffered 
with duodenal ulceration for a median 11 years (range 1-27). In the 
remaining seven patients, the indication for surgery was failure of their 
duodenal ulceration to heal despite 3 months continuous therapy with 
full dose anti-ulcer medication; these patients had suffered with 
duodenal ulcer for a median 7 years (range 2—30). In each patient 24 h 
IGpH was recorded on three occasions. 

Before operation, 24h IGpH was recorded twice in each patient, 
once when taking placebo-and once when on ranitidine 300 mg. 
Anti-ulcer medication, was stopped for 48h before each of these 
recordings and the medication was ingested at 10 pm on two consecutive 
nights: the mght before, and the night of IGpH recording. 

All patients recorded details of their food and fluid intake and 
amount of tobacco smoked during each recording, and they were asked 
to go to bed at 11 pm and toise at 7-7.30 am. Their actual bedtime 
and time of msing were recorded, as was the exact time at which the 
medication was taken. By these means, diet, smoking and sleeping 
pattern were kept constant for each IGpH recording. Each patient 
provided a 10 ml urine sample during every IGpH recording; this was 
stored at —20°C for assay of urinary ranitidine. 

` Each patient was allowed a 7-14 day interval between the two 
pre-operative IGpH recordings and the sequence of the placebo and 
ranitidine IGpH recordings was allocated in a randomized, single-blind 
manner. For all recordings of IGpH, patients who were working 
might shifts were studied 7 full days after their last night shift. 

A standard insulin test was performed 7-10 days postoperatively 
following a technique we have previously described*. 

Each patient had 24h IGpH recorded on a third occasion, 4-13 
weeks after HSV, when the diet, smoking and sleeping pattern were 
identical to those of the pre-operative recordings. No medication, 
however, was taken on this occasion. 


Analysis of data 
‘Each 24h IGpH recording was analysed to give median and quartile 
24h pH values. In the patients with ducdenal ulcer, the 24 h record 
was also split into ‘daytime’ (8 am—midnight) and ‘mght-trme’ (mud- 
night-8 am): median and quartile, daytime and might-tume pH values 
were also calculated. The 24h hydrogen ion activity (24h [H*]) was 
expressed as the area under the curve of hydrogen ton activity versus 
time. This was computed as-the sum of the hydrogen ion activities 
equivalent to each of the 14 400 pH values provided by a 24 h recording 
Daytime [H+] and night-tume [H*] were similarly computed 

The effects of ranitidine and vagotomy on -IGpH were calculated 
for each patient as the change in 24 h, daytime, and night-time [H+] 
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compared with the corresponding [H*] when no active medication 
(placebo) was taken. 

The effects of ranitidine and vagotomy on IGpH were compared. 
by means of non-parametric statistics (Kruskal-Wallis one-way analysis 
of variance®), differences being considered statistically significant when 
P <005. As the use of tests which place weight on the magnitude of 
the difference between variables is not appropriate to comparisons of 
logarithmic variables, direct comparison of median IGpH values is not 
appropriate. To avoid this, all median IGpH values were converted to 
their equivalent’-hydrogen ion activity before comparisons between 
groups were made. However, because the use of hydrogen ion activities 
in graphs and text 1s cumbersome, the equivalent pH values have been 
quoted in preference. 

The results of the insulin test were expressed as Hollander’s criteria” 
and as peak acid response to insulin minus basal acid output. 


Graphical presentation of data 


Data are represented graphically as scatter plots on which group 
median values are indicated where appropnate. 


Results 


The tests were well tolerated by all subjects and no side-effects 
of the medication or of the IGpH recording procedure were 
noted. Patients’ compliance with instructions was good and all 
patients took the tablets within 15 min of the time requested. 
Each patient with duodenal ulcer provided the required urine 
specimen, and a gasiquid chromatographic assay showed that 
ranitidine was present in the urine of each patient who was 
taking ranitidine and in none of the samples from patients 
taking placebo. 

The median data loss per 24h IGpH recording over the 
entire study was 0-5 per cent (quartiles 0-07—2-1 per cent). 


Day-to-day variation in 24 h intragastric pH in normal subjects 
The median (quartile) 24h IGpH of 28 normal subjects was 
1-5 (1-5-1-7) on the first recording and 1-6 (1-4-1°8) on the 
second. Median 24 h IGpH on the two occasions did not differ 
significantly (0-975 > P > 0-95). Likewise, 24h [H+] did not 
differ between the two recordings (0-8 > P > 0-7). 


Effects of ‘ranitidine 300 mg nocte and highly selective vagotomy 
on intragastric pH in patients with duodenal ulcer 

Insulin tests. The insulin test was not performed in two 
patients because one suffered from insulin dependent diabetes 
and the other experienced an episode of fast atnal fibrillation 
which required cardioversion on the third postoperative day. 
For the remaining 18 patients the test was positive by 
Hollander’s criteria in only 3, and the median peak acid 
response to insulin minus basal acid output was only 
0-02 mmol/h. 


24h acidity. The median (quartile) 24h IGpH in 20 patients 
with duodenal ulcer (Figure 1) was 1-4 (1-3-1-6) on placebo, 
2:2 (1:8-2-7) on ranitidine 300 mg nocte and 2 6 (1-8~3-7) after 
HSV. Median 24 h IGpH was significantly higher on ranitidine 
and after HSV than on placebo (P < 0:0001, P < 0-0001 respec- 
tively). Median 24 h IGpH on ranitidine did not differ signifi- 
cantly from IGpH after HSV (0-5> P>0-4), although median 
hydrogen ion activity after HSV was one-quarter of that after 
ranitidine. 

Median (quartile) suppression of 24 h [H*] (Figure 2) was 


. 50 per cent (34-69) after ranitidine and 68 per cent (47-82) after 


HSV, but the difference was not quite significant (0-1>P> 
0-05). 


Night-time acidity (midnight to 8am). Median night-time 
IGpH (Figure 3) was 1-2 (1-0-1-4) on placebo, 5'8 (2:8-6-9) on 
ranitidine and 1-7 (14-2-8) after HSV. Both ranitidine and 
HSV raised night-time IGpH significantly compared with 
placebo (P < 0-0001 and P < 0-001 respectively). Median night- 
time IGpH was significantly higher after ranıtidine than after 
HSV (P < 0-001). 

Median night-time suppression of [H*] (Figure 4) was 
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Discussion 

Using a highly reproducible technique, we have shown that 
‘ aa ranitidine, given as a 300 mg nocte dose, is a more potent 
6.0 suppressor of night-time acidity than is HSV, whereas HSV is 
a more potent suppressor of daytime acidity than is ramitidine. 
° Over a 24 h period there was no significant difference between 
suppression of acid after HSV and suppression after ranitidine, 
300 mg nocte: nevertheless suppression by HSV was much 
greater than suppression by ranitidine and was almost signifi- 

cant (0-05 < P < 0-1). 

Of the 20 patients studied, 18 had a standard insulin test 
performed between 7 and 10 days after HSV. The test was 
positive by Hollander’s criteria in only three cases and the 
median peak acid response to insulin minus basal acid output 
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Figure 1 Median 24h intragastrıc pH with placebo, ranitidine 300 mg 
nocte (RAN) and after highly selective vagotomy (HSV) in 20 patients 
with duodenal ulcer. *P<0-0001, placebo versus RAN and placebo 


versus HSV; n.s., not significant, RAN versus HSV 
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Figure 2 Twenty-four hour acid suppression after ranitidine 300 mg 


nocte (RAN) and after highly selective vagotomy (HSV) in 20 patients 
with duodenal ulcer. Lines indicate median values. n.s., Not significant, 
RAN versus HSV 


; 92 per cent (78—98) after ranitidine and 57 per cent (40-83) after 


HSV (P <0-01). l 


Daytime acidity (8am to midnight). The median daytime 


| IGpH (Figure 5) was 1-6 (1-4-1-7) on placebo, 1-8 (1-6-2-1) on 


ranitidine and 2:7 (2-0-3-8) after HSV. Median daytime IGpH 


' was significantly higher after ranitidine (P <0-02) and HSV 
' {P <0-0001) than after placebo. Also, median daytime IGpH 


after HSV was significantly higher than after ranitidine 
(P < 0-001). 

Median daytime suppression of [H*] (Figure 6) was 30 
percent (13—45) after ranitidine and 77 percent (59-93) after 
HSV (P <0-0001). 
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Figure 3 Median night-time (midnight~8 am) intragastric pH with 
placebo, ranitidine 300mg nocte (RAN) and after highly selective 
vagotomy (HSV) ın 20 patients with duodenal ulcer. *P <0 0001, placebo 
versus RAN; tP <0 001, placebo versus HSV and RAN versus HSV 
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Figure 4 Night-time (midnight-8 am) acid suppression after ranitidine 
300 mg nocte (RAN) and after highly selective vagotomy (HSV) in 
20 patients with duodenal ulcer. Lines indicate median suppression. 
*P<001, RAN versus HSV 
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was 0-02 mmol/h (quartiles 0-0-41 mmol/h). Most of the 
vagotomies seem to have been complete; thus our results, in 
particular the low overnight intragastric pH after HSV, cannot 
be attributed to incomplete vagotomy. 

Other workers who have studied the effects of surgery and 
drugs on 24h ambulatory intragastric acidity have measured 
IGpH by hourly aspiration of small aliquots of gastric juice®, 
by continuous nasogastric suction to remove gastric juice in its 
entirety? or by intragastric titration to pH 50 with dilute 
alkali!®. Direct comparison of our results with the findings of 
these workers is not valid as any technique involving aspiration 
of gastric juice, or intragastric titration, will raise antral pH 
and release gastrin. Thus, discrepancies between our findings 
and those of others may arise from these methodological 
differences: aspiration methods of measuring IGpH create an 
artefactual gastrin stimulus to acid secretion whereas non- 
aspiration techniques do not. Our technique is unable to 
measure the volume of acid secreted by the stomach and so 
acid output cannot be calculated. The non-aspiration tech- 
niques, like that described here, minimally disrupt gastric 
physiology, measure pH every: 6s and are highly repro- 
ducible*! (M. J. Rogers et al., unpublished results) a feature that 
is poorly documented for other methods of monitoring 24h 
ambulatory IGpH.  ' 





Placebo RAN HSV 


Figure 5 Median daytime (8 am—midnight) intragastric pH after 
~ placebo, ranitidine 300mg nocte (RAN) and after highly selective 
vagotomy (HSV) in 20 patients with duodenal ulcer. * P <0-02, placebo 
versus RAN; {P<0-001, RAN versus HSV; {P<00001, placebo 
versus HSV 
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Figure 7 Median percentage hourly acid suppression seen after ranitidine 300 
referred for elective operation for duodenal ulcer. Ranitidine was taken at 10 


08.00 


Using a non-aspiration technique to study 24 h ambulatory 
intragastric pH in healthy males, Merki et al.1? reported a 
median 24h IGpH of 2-5 (quartiles 2-3~3-0) after ranitidine 
300 mg at 7pm. This finding is ın good agreement with our 
observation, median 2'2 (quartiles 1-8-2-7), in patients with 
duodenal ulcer. 

The pattern of intragastric acidity we have observed after 
ranitidine may have been influenced by the timing of the 
ranitidine dosage which was given at 10 pm. We used ranitidine 
300 mg nocte because it is a simple regimen, in widespread 
clinical use, which has been shown to be as effective in healing 
duodenal ulcers as a 150 mg b.d. regimen’. Since ranitidine has a 
half-life m plasma of 3h‘? and its action to suppress acid 
secretion is of about 4h duration, a nocte dose of ranitidine 
might be expected to suppress nocturnal acid powerfully, but to 
provide little suppression of acid after 8am the next morning. 
Vagotomy, in contrast, would be expected to give some degree 
of acid suppression over the entire 24h period. The median 
hourly suppression of intragastric acid after HSV and ranitidine 
(calculated as the reduction in hourly [H *] by each treatment in 
each patient) 1s illustrated in Figure 7. Raniditine is seen to 
provide powerful suppression of acid overnight but little acid 
suppression after midday next day, whereas HSV affords 
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Figure 6 Daytime (8am-midnight) acid suppression after ranitidine 
300 mg nocte (RAN) and after highly selective vagotomy (HSV) in 20 
patients with duodenal ulcer Lines indicate median acid suppression. 
* P <0 0001, RAN versus HSV 
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significant inhibition of acid over the entire 24h, but gives 
greater suppression of daytime acid than of night-time acid—a 
finding that ıs at variance with Dragstedt’s! ideas about the 
mode of action of truncal vagotomy. : 

If suppression of night-time acidity 1s the sine qua non for 
healing duodenal ulcers, treatments known to be potent in 
healing duodenal ulcers would be expected to have similar 
suppressive effects on night-tume acid. We have found, however, 
that HSV and ranitidine gave markedly different degrees of 
suppression of night-time acidity. Thus the finding that two 
equally potent ulcer-healing regimens have such disparate effects 
on night-time acidity constitutes strong evidence against the 
hypothesis that night-time acidity is of crucial importance. 

If powerful suppression of nocturnal acidity is not of critical 
importance for the healing of duodenal ulcers how can we 
explain the potent ulcer healing effect of the 300 mg nocte 
ranitidine regimen? Our hypothesis is that inhibition of 24h 
intragastric acidity is of fundamental importance in healing 
duodenal! ulcers; H, receptor antagonists are more effective in 
suppressing nocturnal acidity than daytime acidity, but they 


` heal duodenal ulcers via their effect on 24h acidity HSV is 


more effective in suppressing daytime acidity than night-time 
acidity but 1ts ulcer healing effect relates to its effect on 24h 


' acidity. l 


In summary, we have found that, contrary to Dragstedt’s 


' teaching!, vagotomy suppresses daytime acidity more effectively 
' than night-time acidity. Furthermore, the disparate effects of 
ranitidine and HSV on night-time acidity contrasts with their ' 


simular effect in healing duodenal ulcers. Hence, suppression of 
nocturnal acidity is not of major importance in the healing of 
duodenal ulcers. 
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Surgical glove perforation 


Ina study to investigate the incidence and significance of surgical glove 
perforation, bacterial contamination of surgeons’ hands and gloves 
before and after operation was measured and the gloves tested for 
damage. Perforations were found in 74 of 582 gloves (12:7 per cent) and 
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The surgical glove was introduced in 1889 by Halsted to protect 
his nurse assistant, Caroline Hampton, from dermatitis caused 
by mercuric chloride used for Listerian antisepsis. It was soon 
realized that sterile gloves provided a barrier between the 
surgeons’ hands and the patient and could thus reduce iatro- 
genic infection. Lord Moynihan pioneered their use in the UK 
and the wearing of gloves during surgery has long been standard 
practice. 

Modern surgical scrub technique dramatically reduces the 
bacterial counts on surgeons’ hands, although some organisms 
remain}, It has often been stated that when glove perforation 
occurs, bacteria can escape and contaminate the wound, thus 
leading to an increased risk of wound sepsis*~*. For this reason 
surgeons change their gloves during an operation when perfora- 
tion has occurred although supporting bacteriological evidence 
is scant®. In this study we measured the bacterial contamination 
of surgeons’ hands and gloves before and after surgery and 
observed the effect of glove perforation on the bacterial counts. 
In addition we assessed in a separate study the influence of 
glove perforation on clinical wound sepsis rate after herma 
repair. 


Patients and methods 


The hands and gloves of personnel undertaking clean or clean con- 
taminated” general surgical operations were studied on 100 occasions 
(57 surgeons and 43 assistants). After ‘pre-operative hand preparation 
the residual bacterial contamination was assessed Immediately at the 
end of the operation, before any further contamination, the procedure 
was repeated for the outside of the gloves and the ungloved hands. The 
gloves were then tested for perforations. Hand bacterial contamination 
was similarly assessed in 60 control hands not subjected to a surgical 
scrub technique. ; ‘ 

Washings were obtained for bacteriological examination by the 
method of Casewell et al.®, after Salzman et al’. The investigator 
‘scrubbed’ and gloved in the usual way before obtaining samples. 
Using an aseptic technique, 50 ml aliquots of Ringer lactate solution 
were placed in a pair of size 9 Biogel gloves (Regent Dispo, LRC 
Products Ltd., London). With the aid of the gloved investigator the 
surgeon placed both his prepared hands into the sampling gloves, and 
agitated the solution by vigorous intermittent flexing of the fingers and 
shaking of the hands for 1 min. The glove was removed from the hand 
by the investigator and the contents poured into a sterile container. 
Following surgery, the procedure was repeated first on the outside of 
the gloves and then again on the ungloved hands. Neutralizing agents 
were not employed as the samples were transported directly to the 
laboratory for immediate culture. After ensuring adequate mixing of 
the specimens, 50 jl aliquots of solution were placed on @ Colombia 
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occurred in 34-5 percent of operations. Glove perforation did not 
influence bacterial counts on the surgeons’ hands or on the outside of 
their gloves. A separate clinical study of 100 adult hernia repairs gave 
no evidence that perforation increased wound sepsis. After standard 
pre-operative hand preparation, glove perforations are of no clinical 
significance to the patient, but their high incidence should alert surgeons 
to the need for protection against pathogens transmissible during 
surgery, such as hepatitis B and the human immunodeficiency virus. 
Protection of the surgeon is the main indication for peroperative change 
of damaged gloves. 


Keywords: Surgical gloves, HIV transmission, wound infection 


blood agar plate (Difco Laboratories), dried and mcubated for 24 h at 
37°C. The number of colony-forming units from the two aliquots was 
read from the plates by the same microbiologist and the average count 
expressed as the number of colony-forming units per millilitre of 
sampling solution (cf.u./ml). The upper limit of resolution of the 
method ıs 10000 cf.u./ml. 

After the samples had been obtained the mtegrity of the gloves was 
tested by filling them under pressure with tap water. The addition of 
methylene blue allowed easter identification of any puncture. The same 
test was performed on 430 unused Biogel gloves. Information was 
recorded on a standard proforma documenting the site and type of glove 
perforation and whether the surgeon had been aware of any damage to 
the glove. 

In the second part of the study the gloves of surgeon and assistant 
in 100 consecutive adult inguinal or femoral hernia repairs were tested 
for the presence and type of perforation. The wounds were then 
observed between 7 and 10 days postoperatively for signs of infection. 
No prophylactic antibiotic therapy was used. 


Results 


Incidence and type of glove perforation 

A total of 582 surgical gloves were tested and 74 perforations 
found, an overall incidence of 12:7 percent. One or more 
perforations were present in 34-Spercent of operations. 
Damage was found in 48 of 314 (15-3percent) principal 
surgeons’ gloves and in 26 of 268 (9-7 per cent) assistants’ gloves. 
All the personnel were right-handed. Of the 48 perforations in 
the principal surgeons’ gloves, 39 were in the left glove 
(81 percent) while only 16 of the 26 (62 percent) perforations 
in the assistants’ gloves were in the left glove. In 85 percent of 
cases the perforation was a needle prick as opposed to a glove 
tear and in 50 percent the operator was unaware that perfora- 
tion had occurred. Of the 430 unused surgical gloves, 13 
(3 per cent) were found to contain perforations. f 


Effect of glove perforation on bacterial contamination 

The mean bacterial contamination measured on 60 unwashed 
hands was 1754 cf.u./ml compared with 58 c.f.u /ml on the 
scrubbed hands before surgery. Bacteriological studies were 
undertaken in 200 washed hands and 200 gloves. A perforation 
was demonstrated ın 37 of the 200 surgical gloves. The 
distribution of bacterial counts on the pre-operative scrubbed 
hands, postoperative gloves and postoperative hands are sum- 
marized in Figure 1. The values are skewed towards the 
zero and do not allow direct statistical comparison. Neverthe- 
less the pattern of distribution of bacterial counts is similar 
whether perforation has occurred or not. 
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Figure 1 Distribution of bacterial counts on a the surgeon’s hands after scrubbing, gloves intact (n= 163); b the surgeon's hands after scrubbing, 
gloves perforated (n= 37), c the outside of the gloves postoperatively, gloves intact (n= 163), d the outside of gloves postoperatively, gloves perforated 
(n= 37), e the surgeon's hands postoperatively, gloves intact (n = 163), f the surgeon’s hands postoperatively, gloves perforated (n= 37) The hatched area 
represents clean hands {a, b, d, e) or clean gloves (c, d) (<40 cfu/ml). cfu , Colony-forming units per millilitre of sampling solution 


Hands or gloves that grew <40cf.u./ml were designated 
in this analysis as ‘clean’ while those that gres >40 cfu/ml 
were designated ‘dirty’. After scrubbing, 87 percent of hands 
grew <40 cf.u./ml and were therefore ‘clean’. All the gloves 
were considered clean before surgery. The state of the hands 
(clean or dirty) before and after surgery is summarized in 
Table 1 and that for gloves ın Table 2. Glove perforation 
produced no change in the proportion of dirty hands or gloves 
at the end of surgery. 

In order to isolate the effect of glove perforation on bacterial 
contamination we analysed the 27 cases in which one of a pair 
of gloves was perforated. The two hands were therefore matched 
in all respects apart from the presence of perforation. This 
pairing and matching allowed for all other variables such as 
pre-operative hand preparation, type of operation and length 
of procedure. Change from clean pre-surgery to dirty post- 
surgery was examined. The results are summarized in Tuble 3. 
McNemar’s test of association yielded a significance value of 
P =0-62 for hands and P=0-5 for gloves. There is therefore 
no evidence from these data to suggest that a change of clean 
hands or gloves pre-surgery to dirty post-surgery was more 
likely when a glove was perforated. 


Effect of glove perforation on the incidence of wound sepsis 

The results from the clinical study of 100 consecutive adult 
herma repairs are expressed in Table 4. The Fisher-Irwin exact 
significance test was applied (P =0-75, two-tailed test) and 
showed no evidence of an association between glove perforation 


` and postoperative clinical wound sepsis. 


Discussion 
Perforation of the surgical glove 1s a common event. Our 
operative perforation rate of 34-S percent accords with other 
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surveys™!%11, We found that the surgeon is only aware that 
perforation has occurred on half the occasions, indeed 3 per cent 
of gloves donned are perforated before the operation starts. 

As the principal surgeon uses the sharp instruments such as 
scalpel and needle with his dominant hand, it 1s not surprising 
that the majority of perforations occur in his non-dominant 
glove, particularly the index and middle finger tips. There was 
a lower incidence and more random distribution for perforation 
in the assistants’ gloves. 

Our bacteriological study confirms that scrubbing signifi- 
cantly reduces hand bacterial counts and shows that glove 
perforations do not increase the bacterial contamination on the 
outside of the surgeons’ gloves or his hands The second study 
demonstrates that perforations do not increase the risk of 
clinical wound sepsis. Following the use of modern antibacterial 
surgical scrub preparations it is the non-pathogenic resident 
skin flora such as Staphylococcus epidermidis, often associated 
with skin squames, that remain on the surgeons’ hands!-!?, 
This organism has been implicated in infections on prosthetic 
heart valves'?. The removal of the pathogenic transient skin 
flora such as Staphylococcus aureus and as many of the resident 
bacteria as possible 1s probably more important than the 
wearing of surgical gloves in preventing iatrogenic sepsis. 
Although no studies have been carried out on general surgical 
operations performed ungloved, suturing without gloves of 
wounds in an accident department has been shown not to 
mcrease wound sepsis'*. Transfer of hepatitis B virus between 
surgeon and patient has occurred, but it is not certain to what 
extent glove perforation was implicated’>, 

Although the surgeons’ hand bacteria may pass out through 
a glove perforation, organisms, blood and other substances can 
also pass into a perforated glove, perhaps by a sucking action. 
All surgeons have noticed blood on their fingers after an 
operation when a glove has been damaged. While intact surgical 
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Glove perforation: R. D. A. Dodds et al. 


Table 1 Contammation of surgeons’ hands (n= 200) related to glove 
perforation 











After surgery 
Before erat cl daa 
surgery Perforation Intact 
Clean (<40 c.f.u./ml) 87% 81% 83% 
Dirty (> 40 c.f.u./ml) 13% 19% 17% 





cf.u., colony-forming units per millilitre of sampling solution 


Table 2 Contamination of surgeons’ gloves (n= 200) related to glove 
perforation 


After surgery 
Before KE cates 
surgery Perforation Intact 
Clean (<40 c.fu./ml) 100% 89% 92:5% 


Dirty (>40 c.f.u./m]) 0% 11% 75% 


c.f.u., colony-forming units per millihtre of sampling solution 


Table 3 Change of bacterial contamination for the 27 matched pairs 
of hands and gloves in which one of the pair of gloves was perforated 


Intact glove: change from 
clean* (pre-op.) to durtyt 


(post-op.) 
Yes No Total 
Hands 
Perforated glove: change from clean* 
(pre-op.) to dirtyt (post-op.) 
Yes 2 1 3 
No : 3 21 24 
Total 5 22 27 
Gloves 
Perforated glove. change from clean* 
(pre-op.) to dirtyf (post-op.) 
Yes 1 1 2 
No ` 1 24 25 
Total ` 2 25 27 


* Clean, <40 colony-forming units per milliltre of sampling solution, 
t dirty, >40 colony-forming units per millilitre of sampling solution 


gloves are impermeable to the human immunodeficiency virus 
(HIV)?®, perforated gloves are not. We suggest that Halsted’s 
original reason for introducing the surgical glove, to protect 
the operator, attains a new pertinence. With adequate pre- 
operative hand preparation there is no risk to the patient from 
surgical glove perforation. Protection of the surgeon is the main 
indication for a peroperative change of damaged gloves. 

The growing number of HIV-positive patients poses a threat 
to the surgeon today. He cannot rely on the integrity of his 
gloves; some are perforated before being donned and many 
more are damaged during surgery. Half the glove perforations 
remained undetected. Sim and Dudley recently stated that to 
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Table 4 Relationship of glove perforation to wound mfection in 100 
patients d ` 





Glove perforation 


Total number of 





Present Absent patients 
Wound infection 
Present , 4 6 10 
Absent 27 63 90 
Total number of 
patients 31 69 100 


protect ourselves we should re-examine the basic techniques 
we uset”, the results of our study strongly support this action. 
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Comparison of absorbable materials 
for surgical haemostasis 


The haemostatic effect of two new materials has been compared with 
surgical gauze and oxidized cellulose using a standardized liver 
laceration in New Zealand White rabbits. Following excision of a 3 em? 
disc of tissue from the liver, 42 rabbits were randomized to the use of 
gauze swabs (n=6), oxidized cellulose (Surgicel®) (n= 12), porcine 
collagen (Medistat®) (n= 12) or calcium alginate (Kaltostat®) (n= 12) 
to control the resulting haemorrhage. Blood loss and time to haemastasis 
were accurately recorded. The absorbable materials were left in situ 
and animals killed between 2 weeks and 6 months later to examine speed 
of absorption and resulting adhesions. Calcium alginate stopped bleeding 
in <3min in all animals compared with a mean (+sem) of 
5:7 +0°75 min for porcine collagen, 12-5 +0-9 min for oxidized cellulose 
and > 15min with gauze (P<0-001). Oxidized cellulose and calcium 
alginate reabsorbed within 3 months leaving a fibrous scar, but a vigorous 
foreign body reaction was seen with porcine collagen which caused 
intestinal obstruction in 5 out of 12 animals within 3 months. 

Keywords: Haemostasis, oxidized cellulose, porcine collagen, calcium alginate 
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The control of haemorrhage is an essential part of any operation 
but is particularly difficult following laceration or surgical 
incision of parenchymatous organs such as the liver or spleen. 
Ligature may be used for larger arteries or veins with diathermy 
for smaller vessels but widespread oozing is difficult to control. 

We studied the haemostatic action of two new materials 
designed to stimulate platelet aggregation or blood coagulation 
and compared them with existing materials. Medistat (Genetic 
Laboratories), a new formulation of porcine collagen in a 
macrofibrillar sponge, has been recommended for surgical 
haemostasis as collagen potently activates platelet aggrega- 
tion'. Kaltostat (BritCair Limited) contains calcium alginate 
fibres which release calcium ions on contact with blood: the 
increased local calcium concentration stimulates rapid coagula- 
tion. This calcium is exchanged for sodium ions from plasma 
which form sodium alginate, a gel that is readily absorbable 
and prevents the material adhering”. For comparison, simple 
gauze swabs and oxidized cellulose (Surgicel, Johnson and 
Johnson Limited), both of which stimulate platelet and blood 
coagulation by contact activation alone, were also studied using 
the same model of liver laceration* 5, 


Materials and methods 


Under general anaesthesia a standard 3 cm? liver wound was 
made in 42 New Zealand White rabbits by pressing a metal 
template firmly onto the liver and excising the protruding tissue 
with a scalpel. Gauze or haemostatic material was immediately 
applied under gentle pressure according to a randomization 
code, with 6 animals having standard surgical gauze applied 
and 12 each using one of the three haemostatic materials: 
oxidized cellulose (Surgicel), porcine collagen (Medistat) or 
calcium alginate (Kaltostat). 


Measurement of bleeding 


The wound was inspected at 3-min intervals for up to 18 min 
and the time to complete haemostasis recorded. Blood loss was 
accurately measured by carefully packing off the wound area 
and washing all swabs used in tł litre of heparinized saline. The 
red cells in a 20 ml sample were then haemolysed by adding 
potassium cyanide and the resulting haemoglobin concentra- 
tion measured in a Coulter haemoglobinometer. Total blood 
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loss was calculated by comparing this haemoglobin concentra- 
tion with a similar preparation of 2 mi of the rabbit's blood 
taken at operation, diluted and prepared in the same way. 


Rate of absorption of material left in situ 


Half of the 42 rabbits were killed at 2 weeks and the remaining 
21 animals at 6 weeks. An additional 12 rabbits were studied 
in which each of the three different test materials were placed 
at marked sites on both the liver surface and in the small bowel 
mesentery. These 12 animals were then killed in batches of three 
at 3, 4, 5 and 6 months. The macroscopic appearance of the 
material, the surrounding fibrous response and the influence 
on the abdominal organs were then examined with particular 
attention to adhesion formation. The microscopic appearance 
of each specimen was then classified as to whether there was 
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Figure 1 Effect of the different materials on time to haemostasis. The 
standardized liver laceration was inspected at 3-min intervals and the 
time when bleeding ceased recorded. None stopped within 18 min with 
surgical gauze. Haemostasis was achieved at between 6 and 15 min with 
oxidized cellulose and between 3 and 6 min with porcine collagen. Calcium 
alginate stopped bleeding within 3 min in all animals. ©, Surgical swabs 
(n= 6); a, calcium alginate (n = 12}: W. porcine collagen in = 12 @. 
oxidized cellulose (n = 12) 
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Figure 2 Effect of the different materials on amount of blood loss. 
Although gentle pressure was applied to all materials, the resulting blood 
loss was significantly less with calcium alginate (P < 0-01) 
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residual material, the degree of fibrosis and the presence of 
foreign body reaction. 


Results 


The standardized liver laceration consistently resulted in pro- 
fuse small vessel bleeding from the cut surface which could not 
be stopped in under 18min, despite pressure in any of the 
animals randomized to application of surgical gauze. In con- 
trast, calcium alginate stopped bleeding within 3 min in every 
animal randomized to application of this material (Figure 1). 
Both porcine collagen and oxidized cellulose were significantly 
more effective than surgical gauze but took longer to stop the 
bleeding than calcium alginate, with mean times to haemostasis 
of 5:7+0-75 and 12:5+0-9 min respectively (P <0-001; Mann- 
Whitney U test). In the six wounds that continued bleeding after 
18min despite the application of surgical gauze under local 
pressure, bleeding stopped with application of calcium alginate 
within 3 min in each case. As there was doubt as to whether 
macrofibrillary porcine collagen could be absorbed, collagen 
was removed 10 min after haemostasis had been obtained in 
half the animals in this group. In every case, profuse haemor- 
rhage restarted immediately the coagulum was dislodged and 
fresh collagen had to be applied. 

Mean blood loss with surgical gauze application was 
1:3+0:2 ml and was only significantly reduced by calcium 
alginate to 0-1+0-03 ml (P<0-01) (Figure 2). There was no 
significant difference in blood loss between animals with gauze 
application and the other two haemostatic materials, but direct 
pressure was applied to prevent further bleeding, as the rabbits 
would have become too ill to continue the study. 

On examination of the liver laceration site after death 





Figure 3 Typical microscopic appearance of wound sites at 6 weeks 
after laceration. Both calcium alginate (a) and oxidized cellulose (b) show 
a simple fibrous reaction on the liver surface. However, porcine collagen 
(¢) caused a vigorous foreign body reaction with granulomas and heavy 
infiltration of inflammatory cells 
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at 2 weeks, the haemostatic materials left ın situ were sur- 


rounded by an inflammatory mass irrespective of the agent ` 


used, By 6 weeks, the inflammatory mass had resolved in all 
wounds treated with calcium alginate and oxidized cellulose, 
leaving a local fibrous scar with fibrinous omental adhesions. 
In the collagen group, an inflammatory mass was still present 
in two out of six wounds. Microscopically, where calcium 
alginate and oxidized cellulose had been implanted, healing was 
by fibrosis with gradual reabsorption of the matenal. Porcine 
collagen was surrounded by a granulomatous foreign body 
reaction in two out of six animals at 2 weeks, and in all animals 
by 6 weeks (Figure 3). 

In the 12 additional animals where ail three haemostatic 
materials were left in situ on the liver and small bowel mesentery, 
five died during the first 2 months with small bowel obstruction 
from adhesions produced around porcine collagen. Of the 
remaining seven animals, two were killed at 3, 4 and‘6 months 
and the remaining one at 5 months. Five out of these seven 
animals had omental adhesions, three to sites of oxidized 
cellulose and two to porcine collagen. Although calcium 
alginate was completely reabsorbed at 4 and 5 months, residual 
calcification could be identified at four of the relevant six sites. 
By 6 months, the remaining four implantation sites for both 
calcium alginate and oxidized cellulose were free of calcification. 


Discussion 
Calcium alginate was significantly better at stopping haemor- 
rhage from this experimental liver laceration than surgical 
gauze, porcine collagen or the existing haemostatic material, 
oxidized cellulose. On follow-up in animals where these mater- 
_ials had been left in situ, both oxidized cellulose and calcium 
alginate were completely absorbed without complication. 
Foreign body granulomata were consistently found around 
porcine collagen and led to fatal small bowel obstruction in 
nearly half the animals where collagen had been placed in the 
small bowel mesentery. In addition, as removing collagen 
dislodges the haemostatic coagulum and rebleeding usually 
follows, this form of collagen cannot be recommended as a 
haemostatic agent. Where collagen has been shown previously 
to be more haemostatic than oxidized cellulose, microcrystalline 
bovine collagen was used and no granuloma formation was 


then seen®’, Calcium alginate has not previously been com- 
pared with other topical haemostatic agents, although ıt has 
been reported to reduce blood loss from skin graft donor sites®. 
Furthermore, in experimental skin wounds where calcium 
alginate was left in the wounds, it was quickly absorbed and 
did not interfere with normal healing’. 

Calcium alginate is a naturally occurring polysaccharide 
that may be manufactured at considerably less cost than any 
of the other topical haemostatic agents currently available As 
it is cheap, it may have potentially wide application throughout 
surgery; not only for uncontrolled haemorrhage from the liver 
or spleen, but wherever bleeding or ‘oozing’ is encountered 
from areas of raw tissue such as the space following rectal 
mobilization, the gallbladder bed or flaps at mastectomy. In 
this situation, the sodium alginate gel which forms following 
calcium ion exchange becomes important as ıt allows the 
material to be removed without dislodging the fragile new 
coagulum. Further clinical studies are planned to assess the 
effect of this material on operative blood loss. 


References 


1. Mason PG, Pead MS. Some effects of a microcrystalline collagen 
preparation on blood. Haemostasis 1974, 3. 31 

2. Blane G. Experimental observations on absorbable alginate 
products in surgery. Ann Surg 1947, 125: 102-14 

3. Jarvis PM, Galvin DAJ, Blair SD, McCollum CN How does 
calcium alginate achieve haemostasis in surgery? Thromb 
Haemostas 1987; 88° 50. 

4. Frantz VK, Clarke HT, Lattes R. Haemostasis with absorbable 
gauze (oxidised cellulose). Ann Surg 1944, 120° 181-98. 

5 Hurwitt ES, Henderson J, Lord GH, Githtz GF, Lebendiger A 
A new surgical absorbable haemostatic agent. Am J Surg 1960, 
100: 439-46 

6. Abbott WM, Austen WG. The effectiveness and mechanism of 
collagen induced topical haemostasis Surgery 1975, 78 723-9. 

7. Hat MR, Robb CA, Baxter GR. Comparative evaluation of 
avitene microcrystalline collagen hemostat in experimental liver 
wounds, Am J Surg 1973; 125 284-7. 

8. Groves AR, Lawrence JC. Alginate dressing as a donor site 
haemostat. Ann R Coll Surg 1986, 68 27-8 

9 Barrett SE, Varley SJ The effects of calcium alginate on wound 
healing. Ann R Coll Surg 1987; 69 153-5 





Br. J. Surg., Vol. 75, No. 10, October 1988 


971 


Br. J. Surg. 1988, Vol. 75, October, 
972-975 


B. J. Harrison, 
G. F. Read* and 
L. E. Hughes 


Department of Surgery, 

University of Wales College of 
Medicine and * Tenovus Institute, 
Heath Park, Cardiff 
Correspondence to: 

Professor L. E Hughes, 
Department of Surgery, University 
of Wales College of Medicine, 
Heath Park, Cardiff CF4 4XN, UK 


Hidradenitis suppurativa 1s a condition causing very severe 


Endocrine basis for the 
clinical presentation of 
hidradenitis suppurativa 


Clinical assessment of 134 patients with hidradenitis suppurativa 
revealed clinical evidence supporting an androgen-based endocrine 
disorder underlying the condition. Such features included postpubertal 
onset maximal during the third decade; female preponderance (13:5); 
premenstrual flare in 57 percent of women; absence of this flare 
associated with irregular or anovulatory menstrual cycles; and an 
increased incidence of obesity and acne. Detailed hormone profiles in 
36 female patients and 14 controls showed evidence of relative androgen 
excess and decreased progesterone levels in those patients without a 
premenstrual flare. Obesity and enhanced peripheral androgen 
conversion by apocrine tissue are possible explanations for normal serum 
androgen profiles in patients with a flare. Precise elucidation of the 
hormonal abnormality is a prerequisite for effective medical treatment 
of early disease. 

Keywords: Sweat gland diseases, androgens 


Gynaecological and obstetric features. Eighty-seven women were 


morbidity, and for which no entirely satisfactory treatment 
exists. The association between the clinical features of hidra- 
denitis suppurativa, ‘physiological’ hormonal events (such as 
puberty, pregnancy? and the menstrual cycle*), and overt 
endocrine disorders*> has led for many years to speculation 
that hormonal factors are involved in the disease. We° and 
subsequently several other groups’® have now reported find- 
ings sufficient to label hidradenitis as a cutaneous manifestation 
of variably expressed androgen excess, and have provided a 
rationale for the treatment of early disease with cyproterone 
acetate’. While the most detailed of these studies’ reported 
clinical and biochemical data from 42 women with hidradenitis, 
the authors did not elaborate on the mechanisms by which the 
abnormal milieu might account for the clinical manifestations 
of the disease. Characterization of a specific endocrine abnor- 
mality could lead to effective medical treatment in the early 
stages and avoid the extensive surgery necessary to relieve the 
established disease. 

We have now examined specific clinical and biochemical 
features in a large series of patients, female and male, to assess 
the relationship between the clinical presentation of hidradenitis 
and the putative underlying endocrine (androgen) disorder. The 
clinical and endocrine studies constitute two separate but 
inter-related studies. The clinical evidence obtained from the 
first study guided the direction of the biochemical study in an 
attempt to elucidate the endocrine basis for the disorder. 


Patients and methods 


Clinical study 

The case records of 152 patients with hidradenitis referred to the 
University Department of Surgery between 1978 and 1986 were 
exanuned. Of these patients, 130 were interviewed by the first author 
at a designated review clinic or on admission to hospital before surgery. 
Of the 22 patients not reviewed, one was known to have died of an 
unrelated cause (malignant melanoma) and four returned a postal 
questionnaire Seventeen patients remained untraced Some patients, 
particularly those with very long histories, were unable to provide 
precise responses to all questions. 


Age at onset (110 patients). This was defined as the age at which 


hidradenitis—‘recurrent boils or abscesses’—first occurred at a typical 
site, namely axillary, inguinoperimeal, perianal, or mammary skin. 
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questioned about their menstrual history and about whether or not they 
had noticed an alteration in disease activity during the menstrual cycle 
or in pregnancy. Criteria used to designate menstrual cycles as ‘regular’ 
(25-31 days) or ‘irregular’ (<25 >31 days) were obtained from the 
study by Chiazze et al +°. 


Sites involved. Details were derived from information recorded in 
the hospital records of 146 patients and where possible confirmed at 
the 130 follow-up interviews. 


Body mass index. Weight in kg/{height in metres)? was used 
as an index of obesity. Measurements were recorded with patients 
wearing normal indoor clothing as recommended on the field pro- 
cedures of the Office of Population Census and Surveys social survey 
division report''. Body mass index (BMI) <20 was regarded as 
underweight, 25-30 as overweight and > 30 as obese. Control values for 
men and women were obtamed from the Office of Population Census 


_ and Surveys’ data for BMI distribution in Wales. 


Acne. This was defined as present if equivalent to acne minor or 
‘clinical’ acne grades 2-10 as described elsewhere’? 


Hormonal study 


Peripheral venous blood samples were obtained from 36 female patients 
(mean agetsd, 31-248 years) and 14 controls (285+9 years), 
Patients with hidradenitis were classified according to whether they 
experienced premenstrual exacerbation of disease mto ‘flare’ and 
‘no flare’ groups. Individuals taking anti-hypertensives or tranquil- 
lizers, and those with known endocrine disorders, were excluded. Other 
exclusion critena mecluded history or signs of severe acne/hirsutes, 
severe menstrual disorder (cycle length <15 or > 45 days), or infertility, 
Use of the contraceptive pill also rendered patients and controls 
ineligible. All women were tested during the premenstrual phase of 
their cycles. Sampling was performed between 09 00 and 13.00 hours with 
patients after a standard rest period of 15 min. Blood (20 ml) was 
withdrawn from an antecubital fossa vein, the serum separated and 
then stored at —20°C All steroid hormone assays were performed 
within the Tenovus Institute Laboratories, Cardiff, UK Testosterone 
(normal range 0 3-2-5 nmol/l) and dehydroepiandrosterone sulphate 
were measured as described elsewhere!>:'*. Androstenedione (normal 
range 0-6-8 8 nmol/l) was assayed using an in-house extraction mag- 
netic radioimmunoassay technique. Serum 17f-cestradiol and pro~ 
gesterone were measured using commercially available kits from 
Steranti Research Ltd. (St. Albans, UK) and Diagnostic Products 
Corporation (Los: Angeles, USA). Sex-hormone-binding globulin. 
assays'* were kindly performed by Colin Selby m the Department of 
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Table 1 Age at onset of hidradenitis in 35 men and 75 women 
Sear ee rE 





Age Men Women 

(years) (n) (n) Total (%) 
0-10 1 3 36 

11-20 9 17 23-6 

21-30 13 34 427 

31-40 12 15 24-5 

41-50 a 5 45 

50+ — 1 <1 

Mean age + s.d. 24-549 24-9 + 10 

Median 25 23 

Range <1-35 1-50 


SA ree 


Clinical Biochemistry, Nottingham City Hospital. All assays were set 
up in batches after a single freeze/thaw cycle with appropriate standards 
and control sera. Inter- and intra-assay variations were less than 
10 per cent. The androgen index for each individual was calculated using 
the formula: androgen index -=(testosterone/sex hormone-bmding 
globulm) x 100. 


Statistical analysis 

Distribution-free methods were used for analysis of data with skewed 
distribution or possible non-normality when sample sizes were too 
small to establish normality Fisher’s exact test was used for the 
comparison of the frequency of observations with small numbers 


Results 


Clinical study 

A total of 109 women and 43 men with hidradenitis were 
referred to the University Department of Surgery over the 
8-year period under study. 


Age at onset (Table 1). Hidradenitis was predominantly 
a disease of the period of sexual endocrine activity. Onset within 


the first decade occurred in only four patients, aged 6 months, | 


1, 3 and 9 years respectively. Maximal onset was observed 
during the third decade in botn sexes; 66 percent of men and 
72 per cent of women experienced first symptoms before the age 
of 31 years 


Sites involved and sex variations. Hidradenitis affecting 
axillary and ingumoperineal skin was observed in 83 percent 
and 67 percent of patients respectively; perianal skin involve- 
ment was recorded in 12 percent, mammary skin involvement 
in 10percent. Analysis of the sites involved according to 
patient’s sex revealed similar distributions for axillary (men 
83 per cent; women 83 percent) and inguinoperineal hidraden- 
itis (men 71 per cent; women 66 per cent). In contrast, mammary 
(anterior chest) disease was more common in women 
(13 per cent versus 2 per cent) and men were more frequently 
affected by perianal hidradenitis (37 per cent versus 3 percent). 
Multiple-site disease was observed in 56 percent of patients, 
both sexes were affected with similar frequency. 


Gynaecological and obstetric histories The mean +s.d. 
age at menarche of 87 patients with hidradenitis was 13-5+1:5 
years (median 12; range 10-16 years). Four patients reported 
disease onset at 11, 9, 3 and 1 year before menarche. ‘Regular’ 
menstrual cycles were described by 56 (67 per cent) patients, 
‘regular’ cycles by 25 (30 percent). Four women had under- 
gone hysterectomy (with ovarian conservation) before onset of 
hidradenitis. Of those women with ‘irregular’ periods, 12 
(48 per cent) experienced cycles of <15 or >45 days duration. 
This included a patient with severe oligomenorrhoea and 
obesity (BMI 47) in whom polycystic ovarian disease and 
androgen excess had been documented previously. 

Regular exacerbations of disease symptoms and signs during 
the premenstrual phase (the flare) were described by 47 
(57 percent) women. The remainder (40 patients) did not 
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experience any consistent change during their cycle (no flare). 
‘Regular’ menstruation was significantly more frequent in 
women wıth premenstrual flare than in those from the no-flare 
group (x? <0-001; Table 2). Active hidradenitis was experienced 
by 44 (69 percent) women during one or more pregnancies. A 
consistent alteration in disease status in pregnancy was des- 
cribed by 20 patients: remission in 14, exacerbation in 6. 


Obesity. Mean + s.d. BMI values for 78 women (28 5 + 5) 
and 31 men (27-8+3) with hidradenitis were significantly 
greater than those of the normal Welsh population derived 
from data from the Office of Population Census and Surveys 
men: n=217, meants.d BMI 24-7+3; women: n= 247, 
mean +s.d. BMI 24-144 (P<0-001 unpaired t test for both 
sexes). 

BMI values in the overweight and obese ranges were 
frequently observed in hidradenitis patients (Table 3) 


Acne. The prevalence of significant acne in men with 
hidradenitis was 42 per cent (mean age + s.d. 34 + 12 years) and 
27 per cent in women (mean age + s.d. 29-6 + 10 years) 


Hormonal studies 

There were no significant differences in the serum levels of 
17f-oestradiol, sex-hormone-binding globulin and dehydroep1- 
androsterone sulphate in patients and controls. Serum levels 
of testosterone, androstenedione and the androgen index were 
significantly greater in women from the no-flare group than 
controls and women with a premenstrual flare (all P <0-05; 
Mann-Whitney U test); Table 4. 

Serum progesterone values were significantly lower in 
women without premenstrual flare (median 6-3 nmol/l, range 
<2-29 nmol/l) than ın those with a flare (median 25-5 nmol/l; 
range <2-77 nmol/l; P<0-05, Mann-Whitney). Subnormal 
progesterone levels were recorded in nine (50 percent) women 
without a flare and in only two women (11 percent) with 


Table 2 Premenstrual and gynaecological status ın 83 women with 
hidradenitis 


‘Flare’ 
Regular cycles 41 
Irregular cycles 6 
Total ` 47 
‘No flare’ 
Regular cycles 6 
Irregular cycles 19 
Plus others 
Oral contraceptive users 8 
Perimenopausal 2 
Perpubertal 1 
Total 36 


Table 3 Frequency distribution of ‘overweight’ and ‘obese’ body mass 
index scores in patients with hidradenitis and in population-based controls 








Hidradenitis Controls 
Men 
n 31 217 
Overweight (%) 77* 44 
Obese (%) 26* 7 
Women 
n 78 247 
Overweight (%) 69* 33 
Obese (%) 33* 7 
* P<0-001, x? test (hidradenitis versus controls) 
973 
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Table 4 Median (minimum-maximum) values of testosterone, androstenedione and androgen index in women with hidradenitis 





No flare 

(n = 18) 
Testosterone (nmol/l) 1-9 (0-6-4-1)" 
Androstenedione (nmol/l) 62 (2:1-13-4)* 
Androgen index 3-5 (06-9 7)* 





Flare Controls 

(n = 18) (n =14) 

1-5 (0-8-3-2) 1-5 (0-7-2-6) 
4-4 (2:9-8-7) 37 9-9-7) 
3 (17-54) 2-4 (1:2-44) 


htt ttt 
* P.<0-05; Mann-Whitney U test; no flare versus flare and no flare versus controls 


premenstrual exacerbation of disease (P < 0-05; Fisher's exact 
test). 


Discussion 


In agreement with most previous studies, we have found women 
to be more frequently affected by hidradenitis than men. The 
reason for this female preponderance is not clear; paradoxically 
the relatively high circulating levels of oestrogens and pro- 
gesterones in women might be expected to exert a protective 
effect against the onset of an androgen-dependent disorder. 
Conclusive evidence in support of quantitative differences in 
apocrine gland mass between men and women is lacking'®?’. 
The use of deodorants, talcum powder, antiperspirants or 
removal of body hair does not account for the female predilec- 
tion to the disease’®. This female predisposition to hidradenitis 
may simply reflect.sex differences in the nature of the bio- 
chemical lesion causing the disease. Androgen levels in women 
are normally low and, in contrast to men, even a small increase 
in circulating levels will provide more substrate for androgen- 
metabolizing enzymes in target tissues, therefore producing a 
clinical effect. 

Similar profiles in ‘age at onset’ distribution in men and 
women suggests common aetiological factors. The frequency 
distribution curve describing hidradenitis onset in this study is 
similar and parallels normal variations in the androgen milieu 
that occur with age. Disease onset in neonates and infants, 
although uncommon!??, may reflect the relatively hyperandro- 
genic state evident in the first year of life?°. In contrast, the 
few cases of hidradenitis described in children up to the ages 
of 6-8 years?!:2? may reflect the decline in androgen status 
which persists until the onset of adrenal androgen synthesis?’ 
Peak onset of the disease between 11 and 30 years of age 
coincides with a marked increase in the androgen mulieu after 
puberty. Histochemical and in vitro studies of cutaneous 
androgen metabolism describe maximal enzyme activity be- 
tween the ages of 11 and 30 years?*:?*. Morphological studies 
of apocrine gland secretory activity'®!7 report minimal func- 
tion in very young children. This increases at the age of 7-8 
years and again at puberty. Progressive dilatation of apocrine 
‘gland tubules, ın addition to the relative decline in androgen 
status that occurs with increasing age, may explain the reduced 
propensity to duct occlusion and disease onset after the fifth 
decade. f 

The frequency of disease appearing at specific anatomical 
sites is likely to reflect the absolute number or density of 
` apocrine sweat glands. Apocrine glands are confluent in the 
axilla, more sparsely distributed in the groin and perineum and 
least evident in perianal and mammary skin?*?7, The ratio of 
men and women affected by axillary or inguinoperineal disease 
(2:5) is ın contrast to that recorded for perianal (5:1) and 
mammary hidradenitis (1:14). The male predilection to perianal 
disease may reflect sex differences in the density of perianal and 
sebaceous apocrine glands*®, although other local factors may 
also be important in triggering disease at this and mammary 
sites. There is no evidence for morphological abnormalities of 
apocrine glands in patients with hidradenitis?®. Multiple site 
disease in over 50 percent of patients suggests a generalized 
systemic stimulus to disease onset. Although single-site disease 
was observed in 44 percent of patients, hidradenitis is often 
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progressive and up to 25 per cent of patients will, in the long 
term, develop lesions at a previously unaffected site?® 

Menstrual cycle length.is highly variable and is affected by 
both chronological and gynaecological age. Chiazze et al.’ 
studied 2316 women and found the lowest variations in cycle 
length between 25 and 39 years. The same authors described 
1 per cent of women within this age range as having cycles of 
duration <20 and >40 days; 15percent of women with 
hidradenitis were outside these limits. Fifty-seven percent of 
women reported increased symptoms before the onset of 
menstruation; Mortimer and co-workers’ recorded this same 
phenomenon in 61 percent of patients, and 70percent of 
women with acne are said to experience similar premenstrual 
symptoms*°. We have found an association between pre- 
menstrual flare in disease and regular menstruation and, 
conversely, the absence of flare in association with irregular 
cycles. The biological basis of an irregular cycle may be an 
inadequate ovulatory mechanism and there are clinical grounds 
for suspecting such abnormal cycles in 11 other women from 
the no-flare group. Oral ‘contraceptive use (eight patients) 
results in inhibition of ovulation and/or inadequate corpus 
luteum function*®!. Anovulatory cycles are common in the early 
years following menarche*? (one patient) and during the 
climacteric?? (two patients). 

The exclusion of women with severe acne, hirsutism or 
menstrual disorder from the hormone study may well explain ‘ 
the failing to demonstrate more pronounced androgen excess 
in patients with hidradenitis. Nevertheless, the implication that 
absence of a premenstrual flare reflects anovulatory cycles 
appears to be substantiated by the findings of low progesterone 
levels in women from the no-flare group. Furthermore, as an 
inadequate luteal phase is more likely to reflect than to cause 
androgen excess**->5 the relative hyperandrogenaemia of the 
no-flare group is consistent with abnormal ovarian function 
and the clinical presentation of these patients. 

During pregnancy the clinical course of hidradenitis changed 
in‘ 45percent of patients; similar changes are described in 
women with acne. The increase in plasma levels of oestrogens, 
sex-hormone-binding globulin and progesterone will serve to 
limit androgenic stimulation of apocrine glands; this may 
account for reduced disease activity described by 60 per cent of 
this patient group. The mechanism leading to increased disease 
activity during pregnancy in other women is still not clear. 

Altered disease status during the luteal phase and in preg- 
nancy must reflect either direct hormonal effects upon apocrine 
gland activity and/or an influence upon a tendency to poral 
occlusion. The latter might include reversible changes in keratin 
hydration within the apopilosebaceous unit? or an alteration 
in the physicochemical properties of their secretions?’. Either 
of these changes could lead to an increase in outflow resistance 
and predispose to poral block. 

Excess body weight in patients with hidradenitis is likely to 
be a contributory feature in the pathogenesis of the disease. 
Areas of maximum apocrine gland density are moist, humid 
and prone to contact with adjacent skin surfaces. This will 
promote epidermal maceration and follicular plugging with 
desquamated epithelia and keratin. In addition, obesity, even 
in otherwise healthy men and women is associated with 
changes in the production, metabolism and biological activity 
of both androgens and oestrogens*® and is described as a 
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variable manifestation of mild androgen excess>*. Obesity may 
therefore promote the tendency to androgen excess as well as 
producing a local skin environment that predisposes to disease 
onset and progression. 

The increased prevalence of acne in patients with hidra- 
denitis has been described previously’. Sebaceous glands as 
well as apocrine glands may be involved in hidradenitis®®. Our 
findings of acne in 42 per cent of men and 27 per cent of women 
are consistent with previous reports of this association and 
confirm the likelihood of a shared pathogenesis with what 1s 
recognized as a cutaneous manifestation of androgen excess. 

Although many of the clinical features of hidradenitis can 
be explained by recognized changes i in the androgen milieu, the 
fact remains that hormone levels in most patients fall within 
the normal range (78 per cent and 89 per cent of patients had 
normal-range values of testosterone and androdostenedione 
respectively). 

The capacity of apocrine glands to convert inactive andro- 
genic prohormones into biologically active metabolites is likely 
to play a critical part in the pathogenesis of the disease. Our 
preliminary studies to assess the end-organ response to andro- 
gens in vitro indicate that testosterone conversion within 
subdermal axillary fat laden with apocrine glands is significantly 
enhanced in women with hidradenitis*°. 
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Effects of low dose perioperative 
interferon on the surgically induced 
suppression of antitumour immune 
responses 


General surgical procedures are followed by a period of generalized 
immunosuppression that may favour the deposition of metastases seeded 
at operation in patients with malignant disease. In an attempt to prevent 
the suppression of host-antitumour immune mechanisms following 
surgery we have studied the immunological effects of low-dose 
perioperative interferon-« (r-HuIFNa). Patients were randomly 
allocated pre-operatively to the control (n= 15) or treatment group 
(n= 15). Patients in the treatment arm received a I-week course of 
subcutaneous recombinant human interferon-« 2a (Roferon-A) at a dose 
of 2 megaunits daily starting on the evening before surgery. Natural killer 
cell, lymphokine activated killer cell cytotoxicities and endogenous 
interleukin 2 production were measured 1 day before surgery and on the 
first, third, fifth and tenth postoperative days. Treatment with 
r-Hul F No. did not prevent the postoperative impairment of interleukin 2 
production or lymphokine activated killer cell cytotoxicity. However it 
prevented the fall in natural killer cell activity normally observed 
following surgery. This may have important consequences in controlling 
metastatic dissemination of tumour in this vulnerable period. 

Keywords: Gastromtestinal cancer, surgery, immunotherapy, interferon-« 


Surgical resection provides the only treatment with realistic 
curative potential for most solid organ malignancies, including 
gastrointestinal cancer. However, even after apparently curative 
primary surgery there remains a depressingly high mncidence of 
tumour recurrence, both at the margins of resection’ and at 
distant sites?. Such recurrence carries a poor prognosis and 
may result either from growth of microscopic deposits present 
at the time of surgery or from the seeding of metastatic cells 
shed during operative manipulation of the tumour**. 

Adjuvant chemotherapy has been advocated by some to 
prevent this problem but results to date have been disappoint- 
ing’ and new avenues require exploration. There 1s now 
considerable evidence to support the contention that immune 
defences may influence tumour growth and tumour-directed 
host responses can readily be demonstrated in humans as well 
as in experimental animals. Operative procedures are known 
to result in marked generalized immunosuppression in the 
immediate postoperative period, not only in patients with 
benign disease”*, but also in patients undergoing cancer 
surgery®-*?. This surgically induced immunosuppression in 
cancer patients may result in accelerated growth of residual 
tumour??-!® and provide a fertile soil in which liberated 
metastases may grow. 

Interferons are a group of molecules with stimulatory effects 
on antitumour immune responses and are now available for 
clinical use In this prospective randomized clinical trial we 
have examined the potential role of recombinant human 
interferon-« (r-HulFNa) in modifying host antitumour immune 
responses in the postoperative period in patients with gastro- 
intestinal cancer. 


Patients and methods 


Patient details 


Details of the patients recruited into this study are summarized ın 
Table I All patients were admitted electively for planned resection of 
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pre-operatively confirmed gastric or colorectal tumours. Hach gave 
informed consent to participate in the study which had been granted 
local ethical commuttee approval. Upon entry patients were randomly 
allocated in a blind card fashion mto two groups The control group 
proceeded normally through surgery Patients in the treatment group 
each received 2 megaunits interferon-« 2a subcutaneously (Roferon-A, 
Roche Products, Basle, Switzerland) daily for 7 days starting on the 
evening before surgery. All injections were given at 18.00 h. 

Patients were classified as malnourished if there was a history of 
weight loss of 15 per cent or more in the preceding 6 months and/or a 
serum albumin concentration <32g/l and/or a serum transferrin level 
<200 g/l. 

All patients had histologically proven gastrointestinal cancer and 
disease was regarded as advanced if there was clinical or histopatho- 
logical evidence of extraserosal tumour spread. 


Immunological studies 

Baseline immunological studies were performed in each patient one 
day pre-operatively and repeated on the first, third, fifth and tenth 
postoperative days. In each instance 30 ml of peripheral venous blood 
was drawn between 08 00 and 09.00 h and collected in bottles containing 
7 drops of preservative-free heparin. Mononuclear cells were isolated 
on Lymphoprep (Nycomed) density gradients after the method of 
Boyum’?. After separation the cells were collected and suspended in 
complete medium consisting of RPMI 1640 (Gibco Ltd) supplemented 


Table 1 Patient details 





r-HulFNa 

Controls treatment 
n 15 15 
Age tsd 62+11 749 
M.F 5:10 1:8 
Gastrıc/colorectal cancer ratio 4:11 2:13 
Localized/advanced cancer ratio 4:11 5:10 
Malnounished patients 4 4 
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with 10 per cent Foetal Calf Serum, gentamicin (160 ug/ml), Fungizone 
(2:5 ug/ml), non-essential amino acids, mercaptoethanol] (50 uM) and 
sodium pyruvate (5 mmol). The cells were counted in a Neubauer 
counting chamber and diluted in complete medium to the cell density 
required for each experiment. 


Natural killer cell cytotoxicity assay 


Natural killer (NK) cell activity was measured using a 4h chromium 
release cytotoxicity assay against subclone 6 of the erythroleukaema 
cell line K562 as previously deseribed?°. In brief, 5 x 10° effector cells 
(freshly isolated mononuclear cells) were incubated with 1 x 10* *4Cr 
radiolabelled K562 target cells in triplicate wells of round-bottomed 
mucrotitre plates (Sterlin Ltd) in a total reaction volume of 200 yl of 
complete medium Serial doubling dilutions of effector cells were 
performed so that effector:target ratios of 50:1 down to 6-25:1 were 
achieved. 

After incubation at 37°C in a humidified atmosphere containing 
5 per cent CO, for exactly 4 h, 100 ul of supernatant was removed from 
each well and its radioactivity measured on a Philips Gamma counter. 
Spontaneous and maximal *!Cr release was measured by incubating 
1 x 10* target cells with compléte medium alone and with detergent 
respectively The percentage specific *!Cr release which represents the 
: percentage lysis of target cells was calculated for each effector:target 
_ Tatio from the standard formula 


(expermmental release — spontaneous release)/ 
(maximal release — spontaneous release) x 100% 


Interleukin 2 production 


Interleukin 2 (IL-2) production from fresh lymphocytes was stimulated 
using the standard T cell mitogen concanavalin A (con A) (Sigma 
Chemicals Ltd). Lymphocytes at a cell concentration of 1 x 10° cells/ml 
containing 20 ug/ml of con A were divided into two samples. One of 
these was irradiated with 1200 rad to remove the radiosensitive sup- 
pressor cells?!. For each sample five 200 yl aliquots were added to the 
wells of flat-bottomed microtitre plates. After 24 h incubation at 37°C 
in a humidified atmosphere containing 5 percent CO,, 100 yl super- 
natant was removed from-each well, pooled into a 500 yl aliquot and 
< stored at — 70°C for subsequent batch assay. 


$ Interleukin 2 estimations 


IL-2 production was calculated by the ability of the stored con A 
stimulated lymphocyte supernatants to maintain the proliferation of the 
IL-2 dependent cell line CTLL-2 according to the method of Gillis?*. 
Briefly, serial doubling dilutions of each supernatant were placed in 
duplicate 100 zl amounts ın the flat-bottomed wells of microtitre plates 
and 100 zl CTLL-2 cells at a cell concentration of 4 x 10* cells/ml were 
added to each well. The plate was incubated at 37°C in a humidified 
atmosphere containing 5 per cent CO, for 30h with 1 wCi radioactive 
[°H]-thymidine being added for the final 6h Cells were harvested on 
a Dynatech 2000 cell harvester and the (7H]-thymidine uptake of cells 
, was measured on a Philips Beta counter, The concentration of IL-2 in 
each supernatant was then calculated using a log-probit analysis 
programme and expressed as units per millilitre. 

All assays for each patient were performed simultaneously after 
completion of the study period and in each case an internal IL-2 

standard was used to enable subsequent inter patient analysis of results. 


Lymphokine activated killer cell generation 


For the generation of lymphokine activated killer (LAK) cells, 15 x 10° 
fresh lymphocytes in 10 ml complete medium containing 1000 units/ml 
recombinant IL-2 (Roche Products Ltd, Basle, Switzerland) were placed 
ın upstanding tissue culture flasks (Sterilin), These ‘were incubated for 
3 days at 37°C in a humidified atmosphere containing 5 per cent CO, 
with gentle agitation twice daily The cells were then collected, washed 
once in Hanks’ balanced salt solution, resuspended ın complete medium 
; and counted for use as effectors in the cytotoxicity assay. 


LAK cell cytotoxicity assay 

This was performed in the same way as for the NK assay described 
above. Two NK-resistant target cells were employed; DAUDI 1s a 
lymphoblastoid cell line and the international reference target for LAK 
cell activity and COLO 320 1s a cell line derived from a colonic 
adenocarcmoma. 


Effect of peroperative blood transfusion 


To examine whether allogenic blood transfusions given peroperatively 
affect NK activity postoperatively we looked at the degree of NK 
suppression observed in those patients whe had been transfused and 
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those who had not in the two groups. The degree of suppression in 
each patient was calculated from the formula (NK activity on day 1 — 


pre-operative NK  activity)/(pre-operative NK activity) at the 
effector:target ratio of 50:1. 


Statistical analysis 

Statistical analysis was performed between groups using the t test for 
unpaired data and within a group using a paired ¢ test. Results are 
expressed as mean+se.m. and a probability value of <005 was 
regarded as being statistically significant. 


Results 


Patient outcome 


The details of postoperative outcome ın the two groups are 
summarized in Table 2. All patients receiving r-HulFNo 
treatment tolerated the injections well. None reported symp- 
toms of myalgia, which is a side-effect frequently noted with 
higher-dose interferon therapy. The slightly higher mean 
maximal postoperative temperature in the r-HulFNa-treated 
group probably reflects the slightly higher incidence of post- 
operative chest, urinary or wound infections in this group. 


_ There was one postoperative death. This occurred in the control 


group, 14 days after surgery. 


Interleukan-2 production 


The results of surgery on maximal interleukin-2 production 
with and without r-HuIFNe therapy are shown in Figure 1. 
IL-2 production fell dramatically following surgery and this 
effect was seen maximally on the first postoperative day. There 
were no significant differences between the interferon-treated 
and untreated groups at this stage. However, while IL-2 
production in the untreated group rose slightly by the third 
postoperative day this failed to happen in the r-HulFNe-treated 
group, in which IL-2 production was significantly lower (P < 
0-02) than that of control patients at this time. By the fifth 
postoperative day IL-2 production in both groups had returned 
to levels not statistically different from those seen pre-opera- 
tively and this situation persisted until the tenth postoperative 
day. 
Although not shown, the pattern was identical for basal IL-2 
production. 


Natural killer cell activity 


In Figure 2 the levels of NK cell activity in circulating blood 
lymphocytes at the effector: target ratio 50:1 are shown pre- and 
postoperatively in the two groups. NK activity was profoundly 
suppressed ummediately after surgery in the control group 
(P<0-01) and remained low until after the fifth postoperative 
day. Although at day 10 NK cell activity appeared to have risen 
slightly (P=n.s) it failed to return to pre-operative values 
(P <0-05). 

In contrast, NK cell activity in the r-HulFNoa-treated group 
did not fall significantly in the immediate postoperative period 
and levels were significantly higher than those seen in the 
untreated group at postoperative days 1 (P <0-01),3 (P<001) 
and 5 (P < 0-05). In the latter half of the study period, and after 
cessation of r-HulFNa therapy there was a trend towards falling 
NK activity such that by day 10 the levels were significantly 
lower than those seen pre-operatively in this group (P < 0-05). 


Table 2 Patient outcome 








r-HulFNa 
Controls treatment 
Peroperatively transfused 9 11 
Postoperative status 
Mean max temperature +s.d (°C) 376405 3794+06 
Infections 5 7 
Deaths 1 0 
977 
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Figure 1 Maxmal interleukin 2 production from con A~stimulated lymphocytes before and after surgery. @---@ control group; O ~~~ © r-Hul F Na 
(2 megaunits/day). Pre-operative versus postoperative. *P <0-05 for both groups, tn.s. for both groups r-HulF Na versus controls: **P <0 02 
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Figure2 Natural killer cell activity against K 562 levels before and after surgery. @-—--@ control group, O ~~~ © r-HulFNa (2 megaunits/day) (n= 15 
for both groups). r-Hul FNa versus controls: *P <0-05, **P <0-01. §Pre-operative versus postoperative’ @, P<0-01; O, n s. E.T, effector‘target ratio 


LAK cell activity 
The changes in LAK cell cytotoxicity after surgery are shown 
in Figures 3 and 4. 

Against tumour target DAUDI (Figure 3) there was progres- 
sive impairment of LAK cell activity postoperatively. However, 
this. did not reach statistical significance until day 3 in the 
treatment group (P <0-05) and day 5 in the control group 
(P < 0-05). LAK cell activity remained significantly low on day 
10 in both groups. At no time was LAK cell activity significantly 
different in the r-HulFNe-treated group compared with 


` controls. 


Against tumour target COLO 320 (Figure 4) LAK cell 
activity fell significantly in both groups within 24 h of surgery 
(P <0-05 for controls, P <002 for r-HuIFNe group). There- 
after LAK cell activity failed to rise significantly again and there 
was still falling activity at day 10. Again, no significant 
differences were observed between the control and r-HulFNa- 
treated group. 
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Effect of blood transfusion 


Figure 5 shows the effect of blood transfusion on the change 
in postoperative NK activity. For those patients who received 
transfusions, a mean of 3-1 + 1-6 units per patient in the control 
group and 2-9 + 1-3 units in the r-HuIFNo-treated group were 
given (P = n.s.). 

No significant changes were seen in either group as a result 
of transfusion, in the small numbers reported here. 


Discassion 

Surgical resection remains the treatment of choice for gastro- 
intestinal cancer. However, even after satisfactory macroscopic 
clearance of tumour, a large proportion of patients succumb 
to the effects of local recurrence or distant metastases within 5 
years of primary surgery*. Clearly, this results from residual 
disease and the logical time to deal with this is at the time of 
primary surgery. Adjuvant chemotherapy has been disappoint- 
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Figure3 Lymphokine activated killer (LAK) cell cytotoxicity exhibited against tumour target DAUDI. @———® control group; O ~~---O r-Hul FNa (2 


megaunits/day). E:T, effector ‘target ratio 


40 


20 


from COLO 320 at E:T ratio of 60:1) 


LAK cell activity (% specific chromium—51 release 
D 


0 
Pre- 1 2 3 4 


operative 





5 6 7 8 9 10 
Postoperative days 


Figure 4 Lymphokme actwated killer (LAK) cell cytotoxicity against an adenocarcinoma cell line COLO 320 pre- and postoperatively in patients with 
gastrointestinal cancer. @——-@ control group; O—--O r-HulFNa (2 megaunits/day). Pre-operative versus postoperatwe; *P <0-05, **P <002, 


r-Hul FN« versus controls: tn.s. E.T, effector target ratio 


ing and an immunological approach deserves consideration in 
view of recent developments in biotechnology”>. There is much 
evidence to suggest that patients undergoing surgical pro- 
cedures undergo a: period of relative immunosuppression im- 
mediately postoperatively’™!?. This depression of immune 
responses also affects those cellular responses with known 
anti-tumour efficacy and occurs at the very time when operative 
manipulation of tumour may liberate tumour cells both locally 
and systemically*-7*, 

In the present study we have examined the immunological 
effects of a well-characterized, biologically active and clinically 
available molecule (interferon -x) as an adjunct to surgery 
for gastrointestinal cancer. This agent was chosen because of 
its known effects on natural killer (NK) cells?5. NK cells are 
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a population of lymphocytes widely held to have an immuno- 
surveillance role against metastasizing tumour cells?°. They are 
particularly active at the sites of election for metastasis forma- 
tion?’, In Figure 2 it can be seen that, in the control group, 
NK activity is impaired following surgery, thus confirming the 
report by Uchida et al.'?. However, this suppression is almost 
completely prevented by the administration of r-HulFNa. This 
effect may have an important bearing on the survival of 
micrometastatic tumour cells liberated at the time of surgery. 
Whether the enhanced NK activity seen in this group is due 
to an increased maturation of cytotoxic cells from inactive 
precursors, by enhancement of the kinetics of NK cell lysis or 
by increased recycling of these cells is not clear and may well 
result from a combination of all three factors. We are therefore 
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Figure 5 Effect of peroperatwe blood transfusion on postoperative 
change im natural killer cell activity. [ transfused; W untransfused 


currently examining lymphocyte phenotype profiles and per- 
forming target-binding conjugate assays in an attempt to clarify 
this mechanism. . 

In addition to interferons, NK cell activity is also regulated 
by a number of other cytokines including IL-2?°. In the presence 
of sustained high concentrations of this molecule in vitro, NK 
cells develop into lymphokine activated killer (LAK) cells?°. 
The characteristics of LAK cell generation in patients with 
gastrointestinal cancer has already been described elsewhere®°. 
LAK cells are potent anti-tumour lymphocytes capable of 
killing all types of tumour cells in vitro, yet remaining non-lytic 
to normal host cells. When activated ın vitro and reinfused into 
tumour-bearing hosts, dramatic clinical remissions have been 
observed both in experimental animals and in patients with a 
variety of tumour types*!~°*. Unlike NK cells these lympho- 
cytes exhibit activity against solid tumours. 

In Figures 3 and 4 we show that, in keeping with all other 
immunological parameters, LAK cell activity is unpaired after 
surgery. This impairment occurs both against tumour target 
DAUDI (Figure 3) and also against the adenocarcinoma COLO 
320 cell line (Figure 4). It is disappointing that, in contrast to its 
effect on NK activity, r-HuIFNa failed to augment LAK activity 
in this study and perhaps other interferon subtypes should be 
considered**, 

The effects of perioperative r-HuIFNa therapy on the 
endogenous production of IL-2 is also disappointing IL-2 
production is already impaired in patients with gastrointestinal 
tract cancer’ and Figure I shows that surgery suppresses it 
even furtker. r-HuIFNa does not diminish the degree of 
suppression and, indeed, may have a detrimental effect. 

IL-2 is a molecule of fundamental importance to cellular 
immune responses. Its presence is required for the clonal 
proliferation of cytotoxic T lymphocytes as well as having effects 
on NK cell activity. When IL-2 is absent it has been suggested*® 
that immunogenic stimuli may become tolerated rather than 
elicit the active immune response that would normally occur. 
As r-HuJFNa therapy fails to augment postoperative IL-2 
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production a strong argument can be made for combining IL-2 
injections with perioperative r-HulFNa. Such an approach has 
shown promising results in a murine model?’. 

It is now abundantly clear from this and other immuno- 
logical studies that surgery alone is capable of depressing 
immune function and this may favour the growth of residual 
tumour. Allogenic blood transfusions given peroperatively have 
been claimed by some to be another factor which may favour 
postoperative tumour recurrence*®, although this is somewhat 
controversial. If blood transfusions do have an adverse effect 
the mechanism is most likely to be immunological. With this 
in mind we have analysed the changes observed in NK activity 
on the first postoperative day in both the controls and the 
t-HulFNa group. Although no statistically significant effect is 
attributable to blood transfusion in either group (controls or 
t-HuIFNz), NK suppression was greater in patients who had 
been transfused. However, patient numbers are small and more 
studies need to be done before conclusions can be drawn from 
these data. 

In this study we have confirmed that host antitumour 
immune responses in patients with gastrointestinal cancer are 
impaired after surgery. However, the suppression of some of 
these responses may be abrogated by the perioperative adminis- 
tration of immunoactivating agents such as interferons with 
potentially beneficial effect on postoperative outcome. These 
findings warrant further investigation of this approach, in 
combination with other agents such as interleukin 2. 
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Cystic change and neoplasia in 


isolated thyroid swellings 


During a 6-year prospective study of clinically isolated thyroid swellings 


E. L. Cusick, 

C. A. Mcintosh, 5 
Z. H. Krukowski and 
N. A. Matheson 


(ITS), 148 (37 per cent) of 395 swellings were cystic as defined by the 
aspiration of fluid during fine needle aspiration cytology (FNAC). In 
the 106 (72 per cent) patients operated upon, 47 per cent of the cystic 
swellings were neoplastic and 14percent were malignant. In men 


29 per cent of cystic swellings were malignant and 11 per cent in women. 
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The majority of clinically isolated swellings in the thyroid gland 
are benign and management is directed to identifying malignant 
swellings. Malignancy is usually thought to be unlikely in cystic 
swellings and fluid in a thyroid swelling is therefore often taken 
to be reassuring', We have found, however, that the physical 
characteristics of thyroid swellings (as assessed by ultrasound) 
do not accurately predict pathology”. The present prospective 
6-year study of the pathology of cystic change in isolated thyroid 
swellings (ITS) shows that many cystic swellings are neoplastic 
and an appreciable number are malignant. 


‘Patients and methods 


Diagnosis 

All patients referred to the thyroid clinic in Aberdeen from September 
1981 to August 1987 (6 years) with clinically ITS were submitted to fine 
needle aspiration cytology (FNAC). 

Patients were recorded as having cystic swellings when fluid was 
aspirated. A swelling was not termed cystic when blood which clotted 
was aspirated, in distinction to blood-stained fluid which did not clot. 
Cytological smears, stamed with May-Gmienwald—Giemsa and Papa- 
nicolaou stains, were made from aspirated material and, when the 


volume of fluid aspirated was sufficient, from centrifuged samples., 


Cytological tests were carried out by one cytologist and histological 
examination of removed swellings by one pathologist with an interest 
in thyroid pathology. The cytology and histology of every cyst was 
reviewed at a weekly combined clinico-pathological conference At these 
conferences the cytological appearances were classified as benign, sus- 
picious (according to cellularity or nuclear irregularity or crowding), 
malignant (according to characteristic nuclear features) or unsatis- 
factory. 

Histologically, a cyst with no epithelial cells visible in its lining was 
classified as of uncertain origm. The presence of a well-defined 
surrounding fibrous capsule was taken to indicate a neoplastic process 
When remaining epithelial elements withm the capsule were poorly 
cellular or consisted largely of colloid lakes the lesion was classified as a 
colloid adenoma. Classification as follicular adenoma depended on 
intracapsular cellularity with or without follicle formation. When a 
follicular neoplasm was diagnosed histologically, 10 blocks (or the 
whole specimen 1s less than 10 blocks were possible) were carefully 
scrutinized for invasive features. Lesions were classified as colloid 
degeneration, chronic lymphocytic thyroiditis or malignant on 
conventional criteria. 


Patients 

During the 6-year period 395 patients with ITS were seen and 148 (37 
per cent) were classified as cystic. The details of these patients and their 
management are shown in Table 1. Before August 1982 most patients 
with ITS underwent operation but thereafter FNAC was used to 
influence selection of patients for operation*. Regardless of the cytology, 


Only twelve cystic ITS were permanently abolished by aspiration and 
FNAC was inaccurate in predicting neoplasia. The incidence of 
malignancy in cystic ITS is higher than generally accepted and most 
cysts not abolished by aspiration should be removed. 

Keywords: Thyroid cyst, thyroid neoplasia, aspiration cytology 


however, recurrent cyst formation, advanced age, male sex, swelling 
size and consistency and the patient’s wishes were important factors 
in the decision for or against operation. ` 


Results 


Twelve (8 per cent) patients with a cystic lesion abolished by 
aspiration were discharged without operation. Five patients 
have been lost to follow-up and twenty-two patients remain 
under review. 

A total of 106 patients with a female:male ratio of 4:1 (85/21) 
underwent operation. The indications for operation are shown 
in Table 1 and the histological results in Table 2. In 18 


Table 1 Details of patients and their management 


Total number of patients 395 


Sold ITS* 247 
Cystic ITS 148 
Male 23 
Female 125 
Reason for operation (106 patients)t 
Malignant/suspicious cytology 36 
Recurrent cyst 46 
Clinical suspicion 17 
Patient request 4 
Size/pressure symptoms 11 
Policy (before August 1982) 22 
No operation 
Discharged 3 
Lost to follow-up 5 
Continuing follow-up 22 
Cyst abolished 12 


* ITS, wolated thyroid swelling; t some patients had more than one 
indication for operation 


Table 2 Histology of 106 resected cystic isolated thyroid swellings 


Histological findings n 

Colloid degeneration 18 
Colloid adenoma 19 
Chronic lymphocytic thyroiditis 1 
‘Sumple’ cyst (origin uncertain) 18 
Follicular adenoma 35 
Malignant 15 


Overall 106 
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Table 3 Characteristics of fluid aspirated and histological findings in cystic isolated thyroid swellings 














Volume of fluid aspirated Colour of fluid aspirated 
Histology <iml 1-5 ml >5ml Not stated Bloody Brown Clear Not stated 
Benign 12 20 24 — 22 17 10 7 
Follicular adenoma 9 14 9 3 10 11 7 7 
Malignant 3 7 3 2 11 1 =. 3 
Overall : 24 41 36 5 43 29 17 17 


(17 per cent) cyst aetiology was obscure because of the absence 
of lining epithelium. Colloid degeneration accounted for 37 
(35 percent); half of these were encapsulated and therefore 
termed colloid adenomas although we cannot be certain that 
such lesions are true neoplasms. The most common cause of 
thyroid cyst formation however was definite neoplasia in 50 
(47 per cent) cases. Follicular adenoma accounted for 35 (33 per 
cent) and malignant neoplasms for 15 (14 per cent). Of the 15 
carcinomas, 7 were follicular, 6 papillary, 1 medullary and 1 
anaplastic. Of male patients with cystic ITS, 29 percent had 
carcinomas compared with ilpercent of females but this 
difference was not statistically significant (P =0-09; Fisher’s 
exact test). 

Aspiration cytology was inaccurate in predicting neoplasia 
in cystic ITS. In the 15 patients with malignant cysts the 
cytological features were malignant in 4 and suspicious in 6 
patients; results of cytological tests were therefore falsely 
negative in 5 patients In the 55 cysts showing colloid accumula- 
tion or an acellular lining, cytology was suspicious (false 
positive) in 12. There was no relationship between either the 
volume of fluid aspirated or its colour and the incidence of 
neoplasia and malignancy (Table 3). The differences between 
the groups were not significant. 


Discussion 

Since Crile! advocated aspiration of thyroid cysts the presence 
of cystic change ın thyroid swellings has been thought to be a 
reassuring charactenstic. There has been a considerable increase 
in the frequency of diagnosis of cystic change in ITS with the use 
of both ultrasound and FNAC in pre-operative diagnosis. 
Ultrasonic scans have shown that 20-44 per cent of thyroid 
swellings contain fluid?+* and ın the present study fluid was 
aspirated from 37 per cent of ITS. Ultrasonic scanning has been 
recommended as a method of selection for operation with 
conservative management of cystic lesions and removal of solid 
swellings’, despite the fact that 27 per cent of cystic swellings 
removed and 12 per cent of cystic lesions overall were 
malignant’. 

The aetiology of cystic degeneration in thyroid swellings has 
not been well described and is, clearly, very varied. An area of 
colloid degeneration, whether clinically isolated or a generalized 
abnormality, may contain fluid and degeneration is a common 
cause of thyroid cyst formation. 

‘Simple’ thyroid cysts with a smooth featureless wall as 
shown by ultrasound are surprisingly uncommon. In a study 
of high-resolution ultrasonography in 550 patients only one 
‘simple’ cyst was identified; all the other cystic lesions were 
either mixed or had some solid material within the lumen or 
attached to the wall®. Cysts with a well-defined capsule prob- 
ably represent degeneration of a follicular neoplasm® and the 
presence of a rim of surviving adenomatous epithelium is often 
confirmed if the swelling is removed. Follicular adenoma can 
be confidently differentiated from follicular carcinoma only by 
obsessive histological searching for capsular invasion or angio- 
invasion and there is no reason why this should not also apply 
to lesions which have undergone spontaneous central necrosis. 

Cystic change in papillary carcinoma is well described and 
we have seen anaplastic cancer present as an ITS with cystic 
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change; despite early operation and resection the clinical course 
was rapidly fatal. 

The frequency of neoplasia and malignancy in this series 1s 
little different from that in solid lesions. It contrasts with the 
very low frequency of detection of malignancy of 2 percent 
reported in 200 ITS ın whom ultrasonic scanning was used to 
select patients for operation® Crile’ stated that less than 
2 percent of thyroid carcinomas contain fluid but during this 
6-year study 23 percent of all thyroid carcinomas were cystic. 

The more frequent diagnosis of cystic change in ITS by 
ultrasound or FNAC is a function of increasing accuracy m 
defining the physical nature of thyroid swellings. The demon- 
stration of fluid, however, is of limited value in predicting 
underlying pathology and unless a swelling yields clear fluid, 
or 1s permanently abolished by aspiration, suspicion of neo- 
plasia should be no less than in apparently solid lesions. Even 
those which satisfy these criteria are often probably degenerate 
follicular neoplasms and ‘a lingering doubt...that they are 
necessarily benign” is inevitable. 

Unfortunately, we have not found FNAC to be accurate in 
predicting neoplasia or malignancy in cystic ITS. Many cysts 
yield relatively acellular fluid showing only a few follicular cells 
and typically macrophages. Of 15 malignant thyroid cysts, 5 
were cytologically falsely negative; this serious maccuracy is no 
doubt attributable to difficulty in sampling what may be a 
relatively small localized or thinly dispersed cellular com- 
ponent. We therefore think at present that most cysts which 
are not abolished by one or two aspirations should be removed 
However, the risk of malignancy, as in solid swellings, appears 
to be lower in women than in men and may be lower when the 
aspirate is clear rather than blood stained. 
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Renal transplantation in patients 
over 55 years old 


From 1975 to 1987, 507 patients, of whom 63 (12-4 per cent) were over 
55 years old at the time of operation, received first cadaver renal 
transplants. The annual percentage of recipients given transplants after 
the age of 55 has risen from 0 per cent in 1975 to 44 per cent in 1987. 
Of the 63 older patients, 41 had at least one serious non-renal disease 
at the time of transplantation. Perioperative mortality rate was 3 per cent. 
After successful transplantation these patients remained subject to a 
significant number of serious complications, even in the cyclosporin era. 
Despite these adverse factors, actuarial graft survival for the population 
over 55 years of age was no worse than for those patients receiving 
first cadaver grafts who were under 55 years old, although patient 
survival was poorer in the former group (P = 0-027). Analysis of the 
subgroup of 56 patients treated with an immunosuppression protocol 
containing cyclosporin failed to show any adverse effect of age on either 
graft or patient survival. It is concluded that renal transplantation can 
be as successful in patients over 55 years of age as it is in younger 
patients and, given an adequate supply of kidneys, should be considered 
the treatment of choice for the elderly patient with end-stage renal 


Radcliffe Hospital, Oxford failure. 


OX9 9DU, UK 


Provisional figures for 1986 (the last year available) from the 
Registry of the European Dialysis and Transplant Association 
suggest that 2647 new patients were accepted for treatment of 
end-stage renal failure in the UK in that year. Forty-seven per 
cent of these patients were over 55 years of age. For the older 
population with renal failure, management is generally by 
hospital dialysis, which is a particularly expensive treatment 
option!. Although transplantation might be considered attrac- 
tive for this population, relatively few older patients receive 
transplants as the results have previously seemed too poor to 
justify the use of scarce resources. Concern that immunosup- 
pression may be poorly tolerated by the older patient after 
transplantation and that the risk of a variety of complications 
due to concurrent disease may be excessive is understandable, 
but hard evidence for such concern 1s scarce in the modern era 
of transplantation. 

Because of the superior quality of life offered and the 
relatively low cost, renal transplantation must be the preferred 
mode of treatment for end-stage renal failure at all ages, if it 
can be done successfully. The success of transplantation ın the 
young is beyond doubt. With improved immunosuppression 
using cyclosporin, transplantation is now being offered to 
increasing numbers of older patients. In this paper we describe 
the problems encountered in transplanting patients over 55 
years of age and present an analysis of outcome for these 
patients. This outcome is compared with that achieved in 
younger age groups treated with different umunosuppressive 
protocols. 


Patients and methods 


The prospective records of all renal transplant recipients from the 
inception of the Transplant Service in January 1975 to December 1987 
were reviewed to identify those who were 55 years of age or older at 
the tıme of transplantation. Sixty-seven patients were identified and all 
had received transplants from cadaveric donors Of 63 patients who 
were recipients of first cadaver grafts, 56 had received cyclosporin in 
their immunosuppression protocol. Disease, apart from that responsible 
for the renal failure, was common in these patients and was analysed 
together with surgical outcome and postoperative problems. 

Dialysis in Oxford 1s offered to any patient who would benefit from 
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the treatment, without any defined limit of age, and it bas been our 
policy to accept for transplantation anyone who might benefit from 
such treatment and for whom the risks of anaesthesia, surgery and 
immunosuppression are not unduly great. These risks have, of course, 
changed over the time period of this study. 

Before 1978, HLA-A and HLA-B matching was used for renal 
transplant recipient selection and the best possible match was generally 
sought? Starting in 1978, recipient selection was based on HLA-DR 
matching, with a similar selection policy operating for all age groups*. 
Pretreatment of non-transfused recipients with three random blood 
transfusions was introduced in 1983 and, again, a similar policy 
operated for all age groups*. A variety of immunosuppression proto- 
cols has been used over the period of the study. Azathiopnne and 
prednisolone were used from the inception of the transplant service in 
1975 to 1980, although a marked reduction in steroid dose was 
introduced in 19785 From 1980, the majority of patients have received 
cyclosporin, either alone with conversion at 3 months after transplanta- 
tion to azathioprine and prednisolone, or combined with these two 
drugs as triple therapy from the time of transplantation The exact 
details of the mmunosuppression protocols have been described 
elsewhere®°* but as the majority of older patients received cyclosporin, 
particular attention has been paid to this subgroup in the present 
analysis. Renal allograft and patient survival for the over-55-year-old 
age group and for the larger cohort less than 55 years of age was 
expressed actuanally!°. ` 


Results 


From January 1975 to December 1987, 507 patients received 
first cadaver renal transplants; 63 (12-4 percent) of these 
patients were over 55 years of age at the time of operation. The 
proportion of over-55-year-olds has ıncreased over this timè 
period from zero in the early years to 44 per cent in 1987 (Figure 1). 
The mean age of thıs older population of allograft recipients 
was 60 +3 (s.d.) years and the oldest patient to receive a kidney 
was 67 yeats. The pathological conditions responsible for renal 
failure in the older age group were similar to those in younger 
patients, although both hypertensive nephropathy and poly- 
cystic kidney disease were commoner in those over 55 (Table 1). 
Serious non-renal disease was common in those over 55 
years of age, with only 22 (35 percent) patients being free of 
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Figurel Number of first cadaver renal transplants performed annually from 1975 to 1987, showing numbers of patients <55 years of age (C]) and > 55 


years of age (WA) at the time of operation 


Table 1 Pathological conditions causing end-stage renal failure in 
recipients of first cadaver grafts over the age of 55 years 








Pathological condition n(%) 
Chronic glomerulonephritis 19 (30). 
Hypertension ` 13 (21) 
Polycystic kidney disease ‘ 11 (18) 
Chronic pyelonephritis 6 (10) 
Caiculous disease 3 (5) 
Diabetes 3 (5) 
Gout 1 Q) 
Rheumatoid arthritis 1 (2) 
Unknown 6 (10) 
Total 63 





concurrent major disease at the time of transplantation. The 
remaining 41 patients had 54 separate recognizable pathological 
conditions (and 9 of the 41 had more than one) of which 
cardiovascular disease (previous myocardial infarction, angina 
or previous coronary artery surgery) was commonest, followed 
closely by. moderate to severe respiratory disease (Table 2). The 
influence of concurrent chest or cardiovascular disease on the 
difficulty of anaesthesia was not easy to assess. While there did 
not, in general, appear to be any unexpected anaesthetic 
problems during surgery, it is worthy of note that two patients 
over 55 years of age had cardiopulmonary arrests shortly after 
the transplant procedure. One made a full recovery whereas 
the other died 44 days after operation, a period during which 
he failed to regain consciousness. A second death occurred from 
a ruptured abdominal aortic aneurysm on the first postopera- 
tive day, giving a perioperative mortality rate of 2 (3 per cent) 
out of 63 patients. 

The only significant technical surgical problem related to 
age was difficulty with the arterial anastomosis. Sixty-one grafts 
were anastomosed end-to-side with an aortic patch to the 
external iliac artery and two end-to-end to the internal iliac 
artery. Atheroma caused some degree of technical difficulty in 
14 (22percent) patients and in one case thrombosis in a 
proximal iliac artery aneurysm, probably caused by the applica- 
tion of vascular clamps, was almost certainly the cause of graft 
failure. 
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Table 2 Serious non-renal pathological conditions identified before 
transplantation in 41 of 63 transplant recipients over 55 years of age 
jaa el erence EEEE oa lar 


Pathological condition n(%) 
Cardiovascular disease 14 (26) 
Respiratory disease 13 (24) 
Peripheral vascular disease 6 (11) 
Diabetes 5 (9) 
Hyperparathyroidism 4 (7) 
Valvular cardiac disease 2 (4) 
Hypothyroidism 2 (4) 
Osteoporosis 2 4) 
Neurogenic bladder 1 3) 
Guillain-Barré syndrome { Q) 
Gastric ulcer 1 2) 
Tuberculosis 1 2) 
Legionnaire’s disease 1 (2) 
Depression 1 0) 
Total 54 


After transplantation the surviving older patients continued 
to be subject to a large number of complications, even in the 
cyclosporin era. In the first month after transplantation 
8 per cent of patients had cardiorespiratory complications and 
11 per cent had infections requiring treatment. After the first 
month, 15 per cent had cardiorespiratory complications, 
23 per cent had infections and 25 per cent had steroid-related 
problems. 

A comparison between younger and older age groups of 
transplant recipients with respect to graft rejection is made 
difficult because of a variety of extraneous factors, most notably 
the changes in the immunosuppressive protocols over the years. 
If the total population over 55 years old is compared simply 
with the total younger population, no difference in actuarial 
graft survival can be demonstrated (Figure 2 and Table 3) 
although patient survival is poorer in the older age group 
(P = 0-027) (Figure 3 and Table 3). As 56 (89 percent) of the 
63 over-55-year-olds were treated using a protocol containing 
cyclosporin®°, this group was compared with the analogous 
cyclosporin-treated subgroup of younger patients. Again, no 
statistical difference in actuarial graft survival was found, nor, 
for these subgroups, was there any difference in patient survival 
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(Table 4). The smaller subgroups of those receiving triple 
therapy with azathioprine, prednisolone and cyclosporin®, our 
current immunosuppressive regimen, were also examined. 
Forty-four patients over 55 years of age had received triple 
therapy and their actuarial graft survival did not differ signifi- 
cantly from that for the comparable younger group; patient 
survival for the older group was, however, poorer (P = 0-019). 

Over the period of study (January 1975 to December 1987) 
19 out of the 63 older patients lost their transplants and in 7 
(37 per cent) instances this was due to death of recipients with 
functioning grafts (Table 5). Of the 246 transplants lost in the 
younger age group, 72 (29 per cent) were because of death of 
recipients with functioning grafts. These figures do. not reach 
statistical significance. 


Discussion 


Advanced age is often assumed to be a contra-indication to 
renal transplantation on the grounds that older patients may 
respond badly to immunosuppression, may be at risk from 
anaesthesia and surgery and may be particularly prone to 
post-transplant complications. Before the early years of this 
decade there was good reason for such a negative attitude. In 
1978 the Registry of the European Dialysis and Transplantation 
Association reported an adverse influence of age on the outcome 
of cadaveric transplantation and in 1977 the Minneapolis group 
reported a higher mortality with cadaveric renal transplantation 
than with chronic dialysis in those over 45 years old’!. Even 
by 1981 the picture had changed little, for although living- 
related transplantation in older patients had some advocates, 


100 

_ 80 

g 

S 60 

ž 

z 

S40 

N 
20 


1 è 3 5 
Tıme after transplantation {years} 


Figure 2 Actuarial graft survival for 5 years in 444 under-55-year-old 
(W) and 63 over-55-year-old (@) first cadaver renal transplant recipients 


graft survival in patients over 50 years old receiving cadaver 
kidneys was only 43 per cent and 32 per cent at 2 and 4 years 
post-transplant respectively'?. ; 

From about 1981 onwards, however, there have been several 
reports of acceptable results for cadaver renal transplantation 
in older patients. At 1 year post-transplant, patient survival 
rates of 73-88 per cent and graft survival of 66-75 per cent have 
been reported in over-55-year-olds'?"!5 with comparable rates 
of 83 per cent for patient survival and 61 per cent for graft 
survival in over-50-year-olds’®. Although these studies have all 
involved rather small numbers of patients with a limited follow- 
up, their results are compatible with the present larger study in 
which patient survival at 1 year was 87 per cent and graft 
survival 73 per cent. The present study also indicates that it is 
not only possible to achieve good results with cadaver renal 
transplantation in the short term (up to 1 year) but also that 
these results are unlikely to change dramatically in the medium 
term (2-5 years). 

Eighty-nine per cent of transplant recipients in the present 
series were immunosuppressed using a protocol containing 
cyclosporin. Unfortunately, the numbers treated without this 
drug were too small to allow a useful comparison, but it does 
seem likely that cyclosporin has been beneficial in terms of graft 
survival and, possibly, also in terms of patient survival. In the 


_ USA cyclosporin was introduced at the end of 1983 with a 


subsequent improvement in 1-year cadaver. graft survival rate, 
from 62 per cent in 1983 to 68 per cent in 198447. Other studies 
have also demonstrated improved survival rates for grafts with 
cyclosporin'®. While a cyclosporin effect in the present study 
may in part explain similar graft survival in the older age group 
(most of whom received cyclosporin) when compared with the 
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Figure 3 Actuarial patient survival for 5 years in 444 under-55-year-old 
(WM) and 63 over-55-year-old (@) first cadaver renal transplant recipients 


Table 3 Graft and patient survival in first cadaver renal transplant recipients 


Percentage, graft survival 


(time after transplantation in years) 


No. of 
Age (years) transplants (1) (3) 
<55 444 69 62 


Percentage patient survival 
(tıme after transplantation in years) ` 


(1) (3) (5) 
94 91r 86 


255 63 73 63 


87 16 76 


Table 4 Graft and patient survival in first cadaver renal transplant recipients recetoing cyclosporin 


Percentage graft survival 


(time after transplantation in years) 


Percentage patient survival 
(time after transplantation in years) 


(1) GB) (5) 
93 91 87 





88 82 82 


255 56 77 73 


No. of 
Age (years) transplants (1) (3) 
<55 172 74 67 
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Table 5 Cause and time of death after transplantation in patients ‘dying 
with functioning and non-functioning allografts 








Transplant Time after 

functioning transplantation 
Cause of death at death (days) 
Septicaemia Yes 579 
Myocardial infarction Yes 521 
Pneumonia Yes 273 
Myocardial infarction -Yes 230 
Hypoglycaemia (?insulin overdose) Yes 115 
Cardiorespiratory arrest* Yes 44 
Ruptured aortic aneurysm* -Yes 1 
Myocardial infarction. ` No 1211 
Septicaemia No 70 
Tuberculosis/pancreatitis No . 60 
Myocardial infarction No 34 
Pulmonary embolism No 52 
Myocardial infarction No — 





* Perioperative death 


total younger age group, it cannot explain similar graft survivals 
in the older and younger age groups which were both managed 
using cyclosporin. As death with a functioning graft was 
commoner in older patients, it may be that some compensating 
mechanism was at work in this group. A reduced ability in the 
older patient to mount an immune response against an allograft 
has been suggested?>. 

Overall patient survival, unlike graft survival, was poorer 
for older patients, although when those over 55 years managed 
with cyclosporin were compared with those less than 55 years 
managed similarly, no statistical difference in patient survival 
could be shown. In this study 37 percent of graft losses in the 
over-55-year-olds were owing to deaths of recipients with func- 


, tioning grafts, compared with 29 per cent for those younger 


than 55 years old. Although these figures are not statistically 
different, this is probably attributable to a combination of 
relatively smal! numbers and limited follow-up as it is inconceiv- 
able that older patients do not die with greater frequency than 
younger patients. While this point is of some interest, it is 
perhaps more relevant to consider whether or not transplanta- 
tion provides better care than dialysis for over-55-year-olds. 
This study has shown that cadaveric renal transplantation in 
the older age group provides excellent results which rival those 
obtained in younger patients, for whom transplantation is now 


' universally considered as the treatment of choice. 


It should, nevertheless, be appreciated that although graft 
survival in the older age group was similar to that for younger 
patients, the patients themselves were rather different. Of 
recipients over 55 years of age, 65 percent had a concurrent 


_| major disease at the time of transplantation and 16 per cent had 
’ more than one concurrent disease. Careful selection of patients 


and attention to co-existing diseases before transplantation is 
required if good results are to be obtained. Technical Problems 
may arse because of atheroma in the iliac vessels!? and the 
surgeon must be prepared to undertake difficult arterial anasto- 
moses. In the present study an iliac artery aneurysm caused 
the loss of one allograft and a ruptured abdominal aortic 
aneurysm caused the early death of a patient. Occlusive disease 


` may be adequately detected before operation simply by palpa- 


tion of the femoral pulses, but the problem of aneurysm may 
be better assessed by ultrasonography of the aorto-iliac 
segment. i 

In the post-transplant period, while cardiorespiratory dis- 
ease continued to cause morbidity, infective and steroid-related 
complications were also frequently encountered. It may be that 
steroid should be used particularly sparingly in the older age 
group and even cyclosporin has been advocated ın less than 
standard doses!*. Despite these difficulties, the results obtained 
demonstrate that cadaveric renal transplantation can be very 
successful in over-55-year-olds. Mortality is no higher than on 
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dialysis and quality of life is improved. From a strictly medical 
stance, it is no longer justifiable to set arbitrary age limits for 
potential recipients of renal transplants. Indeed, renal trans- 
plantation must be considered now the treatment of choice for 
the elderly patient with end-stage renal! failure, just as it ts in 
the younger patient, not only because of the better. quality of 
life with transplantation, but also on strong economic grounds. 

If age is not to limit transplantation and if resources can be 
made available, are there enough suitable kidneys? It is 
estimated that abandoning a 55-year-old age limit for renal 
transplantation could result in a 50percent increase in the 
number of renal transplant operations required. With such an 
open policy, the Stockholm group require 40 transplants per 
million population per yeart*. In Stockholm, as ın Oslo and 
Berlin, it has become possible to retrieve 40-50 cadaver kidneys 
per milhon population per year and in Innsbruck 80 cadaver 
kidneys per million population are harvested annually. In 
contrast, in the UK only 13 kidneys per million per year are 
obtained, which is far from adequate if we are to offer the best 
treatment possible to our uraemic population. 
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Testicular torsion in Bristol: 
a 25-year review 


To identify changes in incidence, presentation, management and 
outcome, 670 patients with torsion of the spermatic cord presenting in 
Bristol between 1960 and 1984 have been reviewed. Among the 
susceptible population of 150000, the annual incidence of torsion has 
increased fourfold from 11-2 cases between 1960 and 1964 to 42:8 cases 
between 1980 and 1984. Throughout this period > 90 per cent of patients 
have been managed by general surgeons. Patients aged between 12-18 
years comprised 62 percent but 20 percent were 21 years or older. 
Torsion was commoner in the cold months, 24 per cent of cases occurring 
during December and January (x° = 30-26, P<0-01). When acute 
torsion was relieved within 12 h of the onset of symptoms only 4 per cent 
of affected testes were considered non-viable, but beyond this time 
75 per cent of patients received orchidectomy. Overall, 238 of 624 
(38 percent) acutely twisted testes were found to be infarcted at 
operation, and a further 35 patients (6 per cent) had marked testicular 
atrophy on review 3 months later. The testicular salvage rate has 
steadily improved from 45 per cent in the years 1960—64 to 67 per cent 
in 1980-84. Much of the increased incidence of testicular torsion is 
likely to reflect a greater awareness of the condition by general 
practitioners. It has been more than matched by an improvement in 
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Hutchinson, in 1895, wrote! ‘The forms of acute inflammation 
of the testis which lead to atrophy are, I believe, usually -in 
some sense neurotic in origin’. Since that time acute scrotal 
pathology has transferred from the province of the psychiatrist 
to that of the surgeon. Early reports that testicular torsion was 
uncommon”? were countered by our previous findings in 
Bristol that there is an annual incidence of one case per 4000 
males below the age of 25*. In support, epidemiological data 
show a rise ın the hospital discharge rates for torsion of the 
testis from 10-7 per 100 000 in 1968 to 27-0 per 100 000 in 19805. 
Torsion of the spermatic cord is thus a common condition 
requiring prompt recognition and operation to preserve a viable 
gonad. 

Until the last 25 years the results of urgent surgical interven- 
tion for torsion were dismal, with loss of up to 90 percent of 
testes*. These results could obviously be improved by earlier 
diagnosis and referral. Operation within 5h of the onset of 
symptoms gave an 83 percent testicular salvage rate in one 
series, compared with 20 per cent if more than 10 h had elapsed®. 
There has been a steady improvement in the overall rates for 
testicular salvage, with recent figures ranging from 75 to 
79 per cent’—®. Even better figures may be obtained through an 
ageressive policy of exploring every young patient without 
clear-cut evidence of infection, although epididymitis may then 
be encountered more often than torsion'?'!!, 

The continuing difficulty in the diagnosis of testicular torsion 
has prompted the present review of what is now one of the 
commonest surgical emergencies in young males. We have 
studied retrospectively 670 patients with proven torsion of the 
spermatic cord treated in Bristol between 1960 and 1984 seeking 
in particular changes in incidence, treatment and outcome 
during this 25-year period. 


Patients and methods 


The study 1s based on 670 cases of testicular torsion admitted during 
the 25-year period 1960-84 to all hospitals in the Bristol area with 
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testicular salvage rate because of earlier referral. 
Keywords: Spermatic cord torsion 


acute surgical beds. Patients treated between 1960 and 1974 (n = 293), 
who represent less than half the total case material, formed the basis 
of a previous report*. They are included in the overall review, though 
extra data were available for the 377 patients seen between 1975 and 
1984, 

A retrospective review of the operation register kept in each 
operating theatre throughout Bristol provided the name and hospital 
record number of every patient undergoing emergency scrotal surgery. 
The relevant case notes were then obtained, and all who had experienced 
torsion of the testis, confirmed at operation, were included Neonatal 
cases of extravaginal testicular torsion were excluded from this study. 
In addition, a search of the records of the Hospital Activities Analysis 
(HAA) Department provided a complete record of all patients with a 
final diagnosis of testicular torston based on the discharge summary. 
Within this group were those who had probably undergone torsion 
but had not come to operation, eather because they did not seek medical 
attention in sufficient time or because the diagnosis was missed, the 
end result being an atrophic testis. It 1s probable that we have identified 
the vast majority of cases of torsion of the spermatic cord occurring 
ın Bnstol over the last 25 years, although there may still be a few patients 
who have never consulted their doctor following an episode of acute 
scrotal pain 

The diagnosis of acute torsion was clear cut when the spermatic 
cord was found to be twisted within the tunica vaginalis at operation. 
Spontaneous resolution of torsion was diagnosed on the basis of 
unilateral testicular congestion usually with high investment of the 
tunica vaginalis and a reactive hydrocele In a few patients with late 
torsion who were not explored there were obvious signs of testicular 
infarction. Recurrent torsion was diagnosed on the basis of episodic 
pain with evidence of an abnormally mobile testis at operation. 

All relevant aetiological and clinical details were extracted from the 
case notes, and certain features were specifically identified: age, affected 
side, duration of hospital stay and surgical specialty responsible for the 
patient’s care (1.e. general surgical, urological or paediatric), In addition, 
for the last 10 years the referral source was determined (usually either. 
the general practitioner or the accident and emergency department) 
to indicate where any delay in treatment might originate 

It was sometimes difficult to determine the precise duration of 
symptoms, The duration of torsion was defined as the interval between 
onset of scrotal (or abdominal) pain-and induction of anaesthesia On 
occasion the patients’ symptoms disappeared during this interval, and 
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Table 1 Presentation of torsion of the spermatic cord 
a a a 
No. of cases 
e l N 
Acute torsion 


r 539 (80) 
Torsion in undescended testes 41 (6) 
Late torsion 44 (7) 
Recurrent torsion 46 (7) 
Total 670 


es 
Percentages are given in parentheses 
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' Figarel Annual incidence of testicular torsion in Bristol 1960-84 


an approximation had to be made as to the probable duration of 
torsion. The testis was more frequently found to be untwisted at 
operation but still dusky, having presumably untwisted on anaesthetic 
induction. Among symptoms, particular note was taken of the site and 
radiation of pain, the presence of yomuting or urmary complaints and 
a history of previous similar attacks; any possible causative factors 
were also recorded Among physical signs, temperature, the presence 
of a hydrocele or scrotal erythema and any abnormal disposition of 
the affected or contralateral testis were likewise obtained from the 
admission notes Lastly, the surgeon’s impressions of testicular viability 
and abnormal anatomy were gleaned from the operation note. 


Results 
Types of torsion (Table 1) 


; Of the 670 patients admitted there were 624 cases of proven 


testicular tosion. Among these, 41 (7 per cent) occurred in 
undescended testes, while 44 presenting at a late stage under- 
went elective operation, generally orchidectomy. Overall, 80 
percent had acute torsion of a scrotal testis. The remaining 46 
patients received bilateral orchidopexy for recurrent episodes 
of short-lived testicular torsion. 


Incidence 

During the 25 years of the study, the annual incidence of torsion 
in Bristol increased nearly fourfold. Compared with the period 
1960-64 (mean 11-2 cases per year), there were on average 42:8 
cases per year with confirmed torsion of the spermatic cord 
between 1980 and 1984 (Figure 1). Since 88-5 per cent of cases 
occurred in patients <25 years of age, and there were c. 149 300 
males in this age group in the Bristol area in June 1985 (Office 
of the Population and Census Studies, Department of Health 
and Social Security), the annual incidence of torsion over the 
last 5 years of the study was 1 case per 3942 males at risk. One in 
every 158 men will therefore have experienced torsion of the 
testis by the age of 25 years. 
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Age 
Clustering of cases around puberty is confirmed in Figure 2. 
Of cases, 62 percent occurred between the ages of 12 and 18 
years, but torsion was as common among men in their twenties 
as it was among prepubertal children (12 and 14 percent of all 
cases respectively), Overall, 20 per cent of cases of torsion 
occurred in men aged 21 years or more, and 6 per cent were 
aged 31 years or more. 

The mean age at torsion was 16-7 years and the median age 
15 years. The youngest patient seen with acute intravaginal 
testicular torsion was aged 9 days. The testis was undescended 
but viable. The oldest patient with torsion of the spermatic 
cord was aged 77 years. After antibiotic therapy for 
presumed epididymitis, testicular scintiscanning showed testi- 
cular infarction. Orchidectomy was required and the typical 
‘bell-clapper’ deformity led to contralateral orchidopexy. 


Side ; 
Among 366 cases the left testis was affected, while in 304 torsion 


occurred on the right side. There was thus a 1:2:1 ratio ın 
favour of the left side. 


Predisposing factors 

Anatomical abnormalities. Anatomical abnormalities of testi- 
cular fixation were commonly identified at operation. Among 
331 patients seen between 1975 and 1984 with acute torsion of 
a scrotal testis, the anatomucal findings were stated in 144 cases 
75 had a high investment of the tunica vaginalis, 49 had a true 
‘bell-clapper’ deformity while 13 had a long mesorchrum 
between the epididymis and testis. The relevant abnormality 
was bilateral in all 40 patients in whom a description of the 
contralateral testis was available. The abnormalities of testi- 
cular fixation in these 144 patients were frequently associated 
with an abnormal lie of the contralateral testis at the pre-operative 
examination. This physical sign was recorded in 26 patients of 
whom 11 had a high investment of the tunica vaginalis at 
operation, 7 had the ‘beil-clapper’ anomaly and 1 had a long 
mesorchium. The abnormality was bilateral in every case. 
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Figure 2 Relative age incidence of testicular torsion in 670 patients 
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Figure 3 Relatiwe incidence of testicular torsion by month in 607 cases 


Table 2 Symptoms of torsion 





Symptom No. affected 





Pam 
Confined to scrotum 
Scrotal radiating to grom 


350/597 (59) 
45/597 (8) 


a, 
Scrotal radiating to abdomen 134/597 (22) | 89% 
Scrotal radiating to thigh 3/597 
Inguinal 36/597 (6) 
Abdominal 29/597 (5) 
Unable to say 27 
Unnary symptoms 26/556 (5) 
Vomiting 234/607 (39) 
Previous sunilar episodes 208/584 (36) 


Percentages are given in parentheses 


Injury. A clear history of injury preceded the onset of torsion 
in 30 of the 670 cases (4 per cent). Similarly, a history of recent 
exercise was only reported in 47 patients (7 per cent). All sports 
were represented, but the commonest were football (10) and 
rugby (7). Bicycle riding was blamed in 12 patients (3 per cent) 
as the cause for torsion. Testicular torsion followed coitus in 
4 patients. Strenuous activity is not a prerequisite for torsion. 
During the last 10 years of the review, 39 of 352 patients 
(11 percent) with acute torsion were woken from sleep by 
scrotal pain. This group tended to be slightly younger overall 
(mean age 15:7 years). 


Ambient temperature. To determine the effect of ambient 
temperature we studied the incidence of testicular torsion for 
each month of the year in 607 patients in whom this information 
was readily available. Our results confirm that torsion was more 
common during the cold months of the year, 24 per cent of the 
cases occurring during December and January (Figure, 3). 
Statistical analysis of the data by a y? test of goodness of fit 
showed a significant difference from a uniform distribution of 
cases over 12 calendar months (y7== 30:26, df.=11, P<0:01). 


Family history. A famuly history of testicular torsion was only 
applicable in four patients. Two had a brother who had been 
treated for torsion in the past, while the fathers of two other 
patients had earlier experienced the same problem. 


Symptoms (Table 2) 


Scrotal pain was experienced by 89 percent of patients. Half 
the remainder (33 of 65) had torsion of an undescended testis. 
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Thus 32 of 597 patients (5 per cent) with a twisted but fully 
desceńded testis did not describe any scrotal pain. Isolated 
abdominal, suprapubic or loin pain was recorded in 5 percent 
of cases, but in 22 per cent of the entire group scrotal pain was 
accompanied by abdominal pain which often preceded and 
sometimes exceeded the scrotal element. In three cases, all with 
accompanying vomiting, appendicitis was originally suspected, 
and the appendix was removed before the true diagnosis was 
made; only one of the three patients had a viable testis at 
definitive operation. Inguinal pain alone was described in 
6 percent of cases, while 8 per cent of patients had radiation of 
scrotal pain to the groin. 

Urinary symptoms, typically slight frequency or dysuria, 
occurred in Spercent of cases. These patients tended to be 
younger than average (mean age 12-7 years) and often had 
testicular infarction (c. 60 per cent). Vomiting was a feature in 
39 percent of patients, and 36percent gave a past history of 
one or more attacks of unilateral or bilateral testicular pain 
and swelling. 


Signs 

Almost one-quarter of patients were reported to: have an 
abnormal lie of the opposite testis on pre-operative examination. 
Secondary hydroceles were often recorded pre-operatively 
(52 per cent) and nearly always found at operation. Erythema 
and oedema of the overlying skin and a low-grade pyrexia were 
all associated with a longer duration of torsion and were thus of 
ominous import for the viability of the testis. Scrotal erythema 
was present in one-third of patients examined, and in all but 16 
the duration of torsion exceeded 8 h. Pyrexia was seen in 16 per 
cent of patients, and half of these came to orchidectomy. 


Mode of referral 


During the final decade of the study, 240 of 352 patients with 
acute torsion (68 per cent) were initially seen by their general 
practitioner, while the remaining third were referred by the 
accident and emergency department. There was no correlation 
between the duration of symptoms and the mode of referral, 
and therefore it is unlikely that delay in treatment occurred for 
any reason other than the delay in the patients’ inital presenta- 
tion. The operative relief of torsion is usually undertaken by 
general surgeons. Until 1974, 95 percent of cases were so 
treated. Thereafter 80 per cent of the 352 cases of acute torsion 
were managed by general surgeons, 13 percent by specialist 
paediatric surgeons and 7percent (24 cases) by urological 
surgeons. There appears to be no change in this trend, with 
urologists seeing an average of two new cases per annum over 
the last 10 years. Those cases referred to urologists tend to 
represent a selected population, since 14 of the 24 required 
orchidectomy for prolonged torsion; the overall early salvage 
rate for those cases managed by urologists was only 42 per cent. 


Operative findings 

Manipulative reduction was successfully achieved in 12 patients 
overall and was always followed by expeditious surgery. At 
operation, 232 of 624 acutely twisted testes were found to be 
infarcted or gangrenous and another 6 were considered dead 
without the need for operation, giving an overall immediate 
testicular salvage rate of 62 per cent for the complete 25-year 
pernod (Table 3). There is a progressive improvement in this 
early salvage rate from 45percent in the years 1960-64 to 
67 per cent for 1980-84, with a peak of 73 per cent between 1975 
and 1979. It is interesting to note that the highest immediate 
testicular salvage rate coincides with the peak incidence of the 
diagnosis of torsion. 

Overall, 44 patients (7 per cent) with prolonged torsion (> 1 
week) were admitted for elective contralateral orchidopexy with 
or without orchidectomy up to 3 months after the acute episode 
(Table 4). Two of those whose infarcted testis was not removed 
subsequently discharged the necrotic gland through the wound. 
Among the remaining 194 patients with an infarcted testis, 174 
underwent immediate orchidectomy and contralateral orchido- 
pexy; only one had immediate insertion of a prosthesis. 
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In the other 20 patients, orchidectomy was avoided despite 
the inevitable testicular infarction. Discharge of the necrotic 
testis through the wound occurred m 6 of 10 patients with 
detorsion and bilateral orchidopexy and 1 of 4 with contra- 
lateral orchidopexy alone. Likewise, in 4 of 6 patients in whom 
no operative procedure was performed, a discharging sinus 
developed from the necrotic testis. Thus, in 13 of 29 patients 
(45 percent) the testis sloughed when attempts were made to 
preserve an obviously necrotic gland. 


Duration of torsion and outcome 


In 386 patients, the testis was preserved after either spontaneous 
or operative untwisting of the cord (Table 3). In 47 of these 
patients, all with symptoms of > 10 h duration, there was some 
doubt concerning the viability of the testis. With a minimum 
follow-up of 3 months, 35 of these 47 patients had variable 
degrees of testicular atrophy, although no patient sloughed the 
testis through the wound (Table 5). Thus only 351 of 624 
patients (56 per cent) had normal testes at least 3 months after 
acute torsion of the spermatic cord 

The median duration of torsion in those with immediately 
non-viable testes was 48 h (range 4 h-15 days), although this 
figure had shortened to a median of 36h (range 4 h—-11 days) 
during the last decade. When testes of dubious viability were 
conserved but subsequently became atrophic, the median 
duration of torsion was 22 h (range 10-36 h). As expected, those 
testes considered fully viable were associated with a much 
shorter duration of torsion (median 5h, range 1-36 h); this 
figure did not change throughout the period of study. Whenever 
the testis was viable despite prolonged symptoms, the extent 
of twist did not exceed 180° and had often resolved completely. 
Spontaneous resolution occurred in 46 of 352 patients 
(13 per cent) seen with acute torsion between 1975 and 1984. 

Overall, if operation for acute torsion was performed within 
12h, only 4 per cent of affected glands were found to be 
non-viable. Beyond this time, loss of the testis became increas- 
ingly likely. Thus 75 per cent of patients had an infarcted testis 
with a duration of torsion >12h, and another 11 percent of 
patients were noted to have testicular atrophy if such a testis 
was conserved. After 12h the chance of testicular survival 
depended on either spontaneous resolution or the degree of 
twist being limited to <360°. 

Increased awareness of the condition has prompted earher 
referral of patients for treatment. Between 1960 and 1974, 
<i0percent of cases were seen before symptoms had been 
present for 4h. Subsequently 15 percent underwent operation 


Table 3 Early testicular salvage rates following acute torsion of the 
spermatic cord 





Total no Viable testis Non-viable Salvage 

of cases at operation testis rate (%) 
1960-64 55 25 30 45 
1965-69 91 48 43 53 
1970-74 126 68 58 4 
1975-79 156 114 42 73 
1980-84 196 131 65 67 
Overall 624 386 238 62 


Table 4 Treatment and outcome in patients with testicular infarction 


. within 3h of the onset of symptoms, thus ensumng testicular 


survival in every case. 


Postoperative complications 


These were minimal and there were no deaths Apart from the 
9 patients who discharged a necrotic testis through the wound 
following inappropriate retention of the gland, only 4 of the 
377 patients operated on for torsion within the last 10 years 
developed a wound infection. One patient with sickle-cell 
anaemia suffered a chest infection. Another two had a recur- 
rence of their torsion, as reported elsewhere!? 


Testicular maldescent 


Torsion involved a maldescended testis in 41 of 670 cases 
(6 per cent). The 41 cases showed a similar left-sided preponder- 
ance to normally descended glands. The age ranged from 
2 months to 34 years, with two-thirds occurring before puberty. 
Only five patients had had previous pain in the affected testis. 
Most presented with inguinal or abdominal pain, vomiting and 
a lump in the groin, which was readily mistaken for a 
strangulated hernia if the empty hemiscrotum had been 
overlooked. The salvage rate was predictably poor, 29 patients 
(71 per cent) coming to orchidectomy. 


Recurrent subacute torsion 


Over the last decade 25 patients have been treated for inter- 
mittent attacks of transient acute scrotal pain. This group 
differed from those requiring emergency operation. They were 
slightly older, with a median age of 21 years (range 10-47 
years). Over half of them were treated by urological surgeons, 
and all underwent elective bilateral orchidopexy without com- 
plication. Their presenting symptoms were similar to those with 
acute torsion, but all had had multiple attacks of scrotal pain 
In 19 of the 25, the testis was said to have had a horizontal he 
on the affected side and this finding was bilateral in 5 In 18 
patients there was either a high mvestment of the tunica 
vaginalis or a ‘bell-clapper’ deformity at operation. 


Discussion 


The fourfold increase in mcidence of testicular torsion during 
the 25 years of the present study must reflect a greater awareness 
of the condition among general practitioners and hospital 


Table 5 Fate of testis in relation to duration of symptoms 


Viable at operation 











Duration of 

symptoms n Orchidectomy 
> 1 week 44 35 

<1 week 194 174 

Total 238 209 
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Duration of 
symptoms Normal at Atrophic at 
(h) n(%) follow-up follow-up Non-viable 
0-6 226 (36) 222 — 4 
7-12 99 (16) 88 1 10 
13~18 27 (4) 16 3 8 
19-24 58 (9) 18 10 30 
25-48 62 (10) 3 13 46 
>48 152 (24) 4 8 140 
Total 624 351 35 238 
Contralateral Necrotic 
orchidopexy only No operation discharge 
9 0 2 
14 6 i 
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doctors and an increasing readiness to explore any doubtful , 


case. Furthermore, the entity of intermittent torsion is better 

recognized'*14, so that surgeons are prepared to perform 
prophylactic orchidopexy ın patients with episodic pain and 
undue testicular mobility. The diagnosis of ‘non- -specific epi- 
didymitis’ in adolescents is rightly viewed wıth great supicion. 
The possibility of spontaneous reduction can make it difficult 
at operation to be certain that torsion has occurred, but usually 
the evidence is very suggestive. Doubtless as more of these 
resolved torsions are recognized, overall testicular viability 
figures will ımprove. 

An apparent doubling in the frequency of undescended testis 
has been reported in England and Wales during the period 
1962-81!5, Although only 6 per cent of torsions involved 
undescended testes in the present review, other developmental 
abnormalities, in particular the so-called ‘bell-clapper’ 
deformity, may predispose to torsion in many cases. If both 
testicular maldescent and torsion of the testis are indeed 
becoming more common, it is possible that a common 
aetiological factor is responsible for the trends. 

Torsion of the spermatic cord has been observed in every 
decade of hfe from infancy to 78 years’®. However, it is 
predominantly a disease of adolescence and early adult life, the 
mean age in most reports being <18 years™*6 and in the 
present series 16-7 years. Although more than two-thirds of 
cases occurred before the age of 18 years, the condition was 
not uncommon during the third decade of life (20 percent of 
cases) and 6percent of patients were older than 30 years. 
Testicular torsion has previously been considered rare in men 
> 30 years of age!’. Our findings contradict this view, and, in 
one other series, 10 percent of patients were > 30 years of age’® 
One exceptional study from Nigeria reported 57 percent of 
patients over the age of 20 years and 9 percent over the age of 
30 years®. Thus unilateral painful swelling of the testis ın young 
men should not be assumed to be of infective cause without 
clear evidence in support”. 

Several reviews have shown a slight left-sided preponderance 
in testicular torsion*®-°-?°, probably associated with the greater 
length of the left spermatic cord, and this is confirmed in the 
present series. However, since the anomaly predisposing to 
torsion is commonly bilateral, no great importance attaches to 
whichever side presents more frequently. 

In patients with a high mvestment of the tunica vaginalis, 
any one of a large number of factors could cause cremasteric 
contraction and initiate torsion of the spermatic cord. Several 
such factors could be identified in the present study, but none 
were particularly prevalent. Life is marked by a succession of 
trivial injuries, and in the words of a Lancet editorial ‘it is 
almost fatuous to name such pursuits as oe or playing 
football as possible predisposing causes’**. Nevertheless our 
results support the view that there is an association between 
cold weather and the risk of testicular torsion??-?*, although 
agreement is not universal on this point?. 

Over two-thirds of twisted testes are now saved from 
infarction by earlier referral and treatment (Table 3), a figure 
that compares with other recent reviews™?5 and is a marked 
improvement on the 10 percent reported by Barker and Raper 
in 1964°. The delay between the onset of symptoms and the 
time of operative reduction is of paramount importance for the 
immediate testicular salvage rate. Most testes can be saved if 
operated on within 12 h, but thereafter orchidectomy is neces- 
sary in 75 per cent of cases. Preservation of an infarcted testis 
carries a 4Spercent risk of suppuration, with a necrotic 
discharge that may require secondary orchidectomy. The dura- 
tion of symptoms can only be a rough approximation to the 
chance of testicular viability. Other factors such as the degree 
of torsion and the 13 per cent possibility of spontaneous untwist- 
ing may play an equally important part ın determining the 
testicular salvage rate. 

While of some consolation to the patient affected by torsion, 
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the late results of testicular preservation suggest that this is not 
the end of the story. Eight per cent of patients, all with 
symptoms of > 10 h duration, had a ‘viable’ testis after untwist- 
ing of the cord but developed appreciable testicular atrophy at 
routine follow-up’. A close correlation has been demonstrated 
between the duration of torsion and the degree of testicular 
atrophy*®-?> Although torsion is being diagnosed more often 
and at an earlier stage, operative detorsion and orchidopexy 
cannot ensure normal testicular function, especially if the testis 
has been twisted for > 10h. 
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Anal sensation after restorative 
proctocolectomy for ulcerative 
colitis 


The hypothesis that anal sensation might be better after restorative 
proctocolectomy with end-to-end ileoanal anastomosis than after 
mucosal proctectomy with endo-anal anastomosis was tested in this 
study. Anal sensation was measured in 14 patients before operation, 16 
patients after restorative proctocolectomy with end-to-end anastomosis 
(RP + EEA) and 13 patients after mucosal proctectomy with endo-anal 
anastomosis 1 cm above the dentate line (MP + EAA). Threshold 
electrosensitivity was measured in the upper, mid and lower anal canal 
by means of a bipolar constant current stimulator probe. The ‘rectoanal 
inhibitory reflex was tested, and the patients’ ability to discriminate 
between flatus and faeces and to release flatus ‘safely’ was assessed by 
interview. In the upper anal canal, threshold sensitivity was significantly 
greater in patients who had undergone MP + EAA than in patients who 
had undergone RP + EEA (P <0-05). In the mid and lower anal canal, 
electrosensitivity in the three groups of patients did not differ signifi- 
cantly. Twelve patients (75 per cent) regained the ‘recto’-anal reflex after 
RP +EEA, but after MP + EAA only three patients (23 per cent) did so 
(P <0-02). Thirteen patients after RP + EEA could release flatus safely 
without fear of faecal leakage, compared with only four after 
MP + EAA (P <0-02). The proportions of patients in these two groups 
who said they were able to discriminate flatus from faeces did not differ 
significantly. Anal sensation and discriminatory function are 
significantly better after end-to-end ileoanal anastomosis than after 
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The sensory nerve supply of the anal canal was described in 
detail by Duthie and Gairns in 1960'. In a subsequent paper 
Duthie and Bennett postulated that the sensory anal mucosa, 
particularly in the region of the transitional zone above the 
dentate line, permitted ‘sampling’ of rectal content when the 
internal sphincter relaxed in response to rectal distension’. 
Thus the sensory zone in the upper anal canal and the recto-anal 
inhibitory reflex together enable us to discriminate between 
solid, liquid and gas and thus play a major part in the fine 
control of continence**. 

In the course of standard mucosal proctectomy for ulcera- 
tive colitis, in which an endo-anal ileoanal anastomosis is 
constructed at the dentate line (Figure 1), the sensitive mucosa 
of the upper anal canal is stripped away, to be replaced by the 
outflow tract of the pelvic ileal reservoir. Loss of this important 
sensory zone might be expected to lead to imperfections in anal 
discriminatory function and perhaps to leakage of flatus or 
faeces. Indeed, an increase in mucosal threshola electrosensi- 
tivity in the mid and upper anal canal—suggestive of impaired 
sensation—was reported recently after endo-anal anastomosis 
at the dentate line: such changes were not observed in two 
patients in whom the anal transitional zone had been 
preserved). 

We showed previously that the anal transitional zone was 
relatively spared from the inflammatory process of ulcerative 
colitis®. Our hypothesis was that anal sensory function would 
suffer less damage if the anal canal was preserved intact in the 
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mucosal proctectomy with endo-anal anastomosis. 
Keywords: Anus, ulcerative colitis, proctocolectomy, sensation 


course of restorative proctocolectomy for colitis (Figure 2) than 
if the anal mucosa was stripped above the dentate line. Such 
preservation of anal sensation might be expected to improve 
the quality of life for patients who undergo this type of 
operation, and should complement the well-preserved motor 
function of the anal sphincter that we described previously after 
this operation’. 


Patients and methods 


A total of 14 patients with ulcerative colitis before operation, 16 patients 
after end-to-end ileoanal anastomosis and 13 patients after endo-anal 
ileoanal anastomosis performed approximately 1 cm above the dentate 
line (Figure 3) were studied (Table 1). Details of the operative techniques 
used in the construction of the end-to-end and endo-ana} anastomoses 
have been described previously’”!°. In each patient, threshold electra 
Sensitivity of the mucosa of the anal canal was measured by means of 
a bipolar constant current stimulator probe lubricated with a solution 
of K-Y jelly (Johnson and Johnson) and normal saline in equal 
quantities''. Electrosensitivity was measured in the upper, mid and 
lower anal canal as defined by anal manometry. The reeto-anal 
inhibitory reflex was assessed in all patients by inserting a balloon 
catheter into the rectum or neo-rectum, taking care that the lower border 
of the balloon was at least 10 cm above the anal verge. Pressure 1 
anal canal was measured at the site of maximum resting anal 
using a water filled microballoon manometry system. To initiate the 
reflex the rectal balloon was inflated with air in tOmi increments and 
the recto-anal inhibitory reflex was said to be present if restirig anal 
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Figure } Endo-anal ileoanal anastomosis at the dentate line after 
mucosal proctectomy 





Figure 2 Stapled end-to-end ileoanal anastomosis at the level of 
puborectalis 


pressure decreased by more than 20percent in response to rectal 
distension (Figure 4). 

The patients were interviewed individually by one author (P.J.H.) 
and their ability to discriminate between flatus and faeces was assessed, 
as was their ability to release flatus safely without having to visit the 
lavatory. The latter function was felt to provide a more accurate 
indicator of anal discriminatory function than does the mere ability 
to ‘discriminate’. 


Statistical analysis 

The results were expressed as medians and interquartile ranges unless 
otherwise stated. Data from different groups were compared using the 
Mann-Whitney U test and Fisher's exact test’?. 
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Results 


In the upper anal canal, threshold mucosal electrosensitivity 
of the patients after end-to-end anastomosis, median 7-9 mA 
(4-5-10-0 mA), did not differ significantly from that of patients 
before operation, median 7-3 mA (5-4-7:8 mA) (P =n.s.). How- 
ever, patients who had undergone mucosal proctectomy and 
endo-anal anastomosis had a significantly higher threshold, 
median 9-tmA (74-173 mA), than patients before operation 
(P < 0-05). 


In the mid and lower anal canal, there was no significant 
difference between sensory thresholds of pre-operative patients, 
(45 mA (34-52 mA) and 57 mA (3:5-62 mA) respectively), 
patients after end-to-end anastomosis (58 mA (3-5-6-4 mA) 
and 4-5 mA (40-60 mA) respectively) and patients after endo- 
anal anastomosis (42mA (3-4-6:1mA) and 40mA (27- 
4-7 mA) respectively) (Figure 5). 


The clinical results are shown in Table 2. Before operation, 
all patients were able to discriminate flatus from faeces and to 
release flatus safely, and each patient had a demonstrable 
recto-anal inhibitory reflex. After operation, each of 16 patients 
in whom an end-to-end anastomosis had been performed were 
able to discriminate flatus from faeces, whereas only 77 per cent 
of patients who had undergone endo-anal anastomosis were 
able to do so (P=n.s.). 

After end-to-end anastomosis, a significantly greater propor- 
tion of patients (81 percent) felt confident to release flatus 
without fear of leakage, compared with the proportion of 





Figure 3 Endo-anal ileoanal anastomosis 1 cm above the dentate line 


Table 1 Details of patients 








Before End-to-end — Endo-anal 
operation anastomosis anastomosis 
Number 14 16 13 
Age (years !* 32 (25-40) 44 (31-53) 36 (27-38) 
Follow-up (months)* 10 (8-14) 42 (30-52) 
M:F ratio dak 9:7 9:4 
Pouch 
Triplicated z 10 4 
Duplicated : 0 7 
Straight a 6 2 





* Median (interquartile range) 
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Figure 4 The ‘recto’-anal reflex after end-to-end ileoanal anastomosis, 
showing anal relaxation in response to inflation and deflation of a balloon 
m the neo-rectum (A). a, Anal pressure; b, neo-rectal pressure 


Electrosensitivity (mA) 


Middle 
Site in the anal canal 


Lower 


Upper 


Figure § Threshold electrosensitivity in the upper, mid and lower anal 
canal in patients before operation (@), patients after end-to-end ileoanal 
‘anastomosis (A) and patients after endo-anal anastomosis (W), expressed 
as median and mterquartile range (* P < 0-05) 


patients (31 percent) who could do so after endo-anal anasto- 
‘ mosis (P <0-02). The ‘recto’-anal inhibitory reflex was present in 
75 per cent of patients after end-to-end anastomosis, but in only 
23 per cent of patients after -endo-anal anastomosis 
(P <0-02). Of patients who were able to release flatus ‘safely’, 80 
per cent had regained the ‘recto’-anal inhibitory reflex, whereas 
only 36 per cent of patients who were unable to release flatus 
‘safely’ had regained the reflex (P <0-05). 


Discussion 


Measurement of threshold mucosal electrosensitivity in the anal 
canal in this study showed that formation of an end-to-end 
ileoanal anastomosis did not impair sensitivity to a significant 
extent at any site in the anal canal. In contrast, significant 
blunting of sensation was found in the upper anal canal of 
patients who had undergone endo-anal anastomosis. This may 
be related to the stripping of ano-rectal mucosa and its replace- 
ment by ileal mucosa in this segment of the anal canal. We did 
not observe the large reduction in electrosensitivity in the 





Table 2 Clinical results after two methods of tleoanal anastomosis 


End-to-end Endo-anal 
anastomosis anastomosis 


(%) (%) p* 
Ability to discriminate 
faeces from flatus 100 77 ns. 
‘Recto’-anal reflex present 75 23 <0-02 


‘Safe’ release of flatus 81 31 <0-02 


* Fisher's exact test 


mid-anal canal that has been described by Keighley et al. after 
endo-anal anastomosis performed at the dentate line*. The most 
likely explanation for the disparity between Keighley’s findings 
and ours is that in Keighley’s patients mucosal stripping began 
at the dentate line, whereas in our patients who underwent 
mucosal proctectomy and endo-anal anastomosis approxi- 
mately 1 cm of anal transitional mucosa was retained above 
the dentate line (Figure 3). 

After both types of anastomosis, most patients said that they 
were able to discriminate between flatus and faeces. Neverthe- 
less, we felt that the patients’ ability to discriminate would be 
most accurately reflected by his or her ability to release flatus 
safely without fear of faecal leakage. There is, presumably, no 
great advantage in being able to discriminate between flatus 
and faeces if the patient still has to visit the lavatory in order 
to pass flatus. The higher proportion of patients who were able 
to release flatus normally following end-to-end anastomosis, 
compared with the proportion who could do so after endo-anal 
anastomosis, may be reflected in a lower bowel frequency, 
although we appreciate that the two groups of patients are not 
accurately matched with regard to other factors, such as pouch 
design and length of follow-up, which are known to influence 
bowel frequency!®?9. 

Our findings suggest that the ability to release flatus safely 
is associated with recovery of the ‘recto’-anal inhibitory reflex. 
As that reflex is mediated by the intramural nerve plexus, this 
implies that there is growth of intramural nerves across the 
ileoanal anastomosis'*'*, If that is the case, our results suggest 
that such nerve regeneration occurs significantly more often 
after end-to-end anastomosis than after endo-anal anastomosis. 
This would appear plausible on anatomical grounds, because 
regeneration seems less likely to take place across an endo-anal 
‘sleeve’ anastomosis than an end-to-end anastomosis. 

In this study, we have shown that preserving the entire anal 
canal, without mucosal stripping or endo-anal anastomosis, 
has distinct advantages for the patient, with respect to sensory 
function of the anal sphincter. The maintenance of anal 
sensitivity, in combination with the excellent anal motor 
function that we described previously after end-to-end anasto- 
mosis, has resulted in better overall anal function in patients 
after restorative proctocolectomy’. Martin et al. also com- 
mented on the advantages of preserving the mucosa of the anal 
transitional zone, but in their series colitis recurred in 6 out of 
12 patients in whom too much ano-rectal mucosa had been 
preserved above the dentate line!®, Similar problems could arise 
in patients who have undergone end-to-end ileoanal anasto- 
mosis. To date, however, no clinical evidence of recurrent colitis 
has been found and we believe that the advantages—both 
technical and physiological—of preserving the entire anal canal 
outweigh the possible disadvantages. 


References 


1. Duthie HL, Gairns FW. Sensory nerve endings and sensation in 
the anal region of man. Br J Surg 1960; 47: 584-94 

2. Duthie HL, Bennett RC The relation of sensation in the anal 
canal to the functional anal sphincter. a possible factor ın anal 
continence. Gut 1963, 4: 179-82. 

3. Miller R, Bartolo DCC, Cervero F, Mortensen NJMcC. Ano- 
rectal sampling: a comparison of normal and incontinent 
patients. Br J Surg 1988; 75: 44-7. 


Anal sensation after proctocolectomy: P. J. Holdsworth and D. Johnston 


Gowers WR. The automatic function of the sphincter am. Proc 10. Nasmyth DG, Johnston D, Godwin PGR, Dixon MF, Smith A, 
R Soc Lond 1877; 26: 77-84. f Williams NS. Factors influencing bowel function after ileal 
Keighley MRB, Winslet MC, Yoshioka K, Lightwood R. Dis- pouch-anal anastomosis. Br J Surg 1986; 73: 469-73. 
crimination is not impaired by excision of the anal transitional 11. Roe AM, Bartolo DCC, Mortensen NJMcC. New method for 
zone after restorative proctocolectomy. Br J Surg 1987; 74: assessment of anal sensation in various ano-rectal disorders. Br 
1118-21. , J Surg 1986; 73° 310-12. 

Deasy JM, Quirke P, Dixon MF, Lagopoulos M, Johnston D. 12. Cohen L, Holliday M. Statistics for Social Scientists. London: 
The surgical importance of the anal transitional zone 1n ulcerative Harper and Row, 1982. 

colitis (abstract). Br J Surg 1987; 74: 533. : 13. Pmmrose JN, Holdsworth PJ, Nasmyth DG, Womack N, Neal 
Johnston D, Holdsworth PJ, Nasmyth DG et al. Preservation DE, Johnston D. Intact anal sphincter with end-to-end ileo-anal 
of the entire anal canal in conservative proctocolectomy for anastomosis for ulcerative colitis’ companson with mucosal 
ulcerative colitis: a pilot study comparing end-to-end ileo-anal protectomy and pull-through anastomosis (abstract). Br J Surg 
anastomosis without mucosal resection with mucosal proctec- 1987; 74:.539 

tomy and endo-anal anastomosis. Br J Surg 1987; 74: 940-5. 14. Lubowski DZ, Nicholls RJ, Swash M, Jordan MJ. Neural control 
Neal DE, Williams NS, Johnston D Rectal, bladder and sexual of internal sphincter function. Br J Surg 1987; 74: 668-70. 
function after mucosal proctectomy with and without a pelvic 15. Lane RHS, Parks AG. Function of the anal sphincter following 
ileal reservoir for colitis-and polyposis. Br J Surg 1982; 69: colo-anal anastomosis. Br J Surg 1977; 64. 596-9. 

599-604, 16. Martin LW, Torres AM, Fischer JE, Alexander F. The critical 


Johnston D, Williams NS, Neal DE, Axon ATR. The value of 
preserving the anal sphincter in operations for ulcerative colitis 
and polyposis. a review of 22 mucosal proctectomies. Br J Surg 
1981; 68: 874-8. 


level for preservation of continence ın the ileo-anal anastomosis. 
J Pediatr Surg 1985; 20: 664-7 


The Cutlers’ Prize 


Each year the specialist surgical associations, in conjunction with the Royal College of Surgeons 
of England, choose a person (or team) who has performed outstanding work or achieved a 
significant advance in design or clinical practice ın the field of instrumentation or technical 
development in any branch of surgery. The person selected is recommended to the Worshipful 
Company of Cutlers for approval and for the award of the Cutlers’ Prize. 

Applications are now invited for the 1989 award. Each application should be submitted 
on the form provided and should be in regard to one specific instrument. The claim to originality 
of conception, design or manufacture must be substantiated and details given of any patent. 
An application can be in regard to a modification to an instrument currently in use, but it 
must be a major modification. 

Ten copies of a typed or printed abstract detailing the design, date of development, clinical 
use and merits of the instrument or technique, illustrated by scale drawings and/or photographs, 
and explaining the benefits to patient care, should be sent to: 


The Honorary Secretary 

The Association of Surgeons of Great Britain and Ireland 
The Royal College of Surgeons of England 

35/43 Lincoln’s Inn Fields 

London WC2A 3PN 

UK 

Telephone number 01 405 6753 


The closing date for the receipt of applications is 31 October 1988. 


ann Rr I Qura Val TR Alea 19 Aetohar 14RR 


Br. J. Surg. 1988, Vol. 75, October, 
897—1002 


M. R. B. Keighley, 
K. Yoshioka, 

W. Kmiot and 

F. Heyen 


The General Hospital, Birmingham, 
UK 

Correspondence to: 

Professor M. R B. Keighley, 

The Clinical Teaching Biock, 
General Hospital, 


Physiological parameters 
influencing function in restorative 
proctocolectomy and ileo—pouch— 
anal anastomosis 


Ileo—pouch—anal function has been assessed in 30 patients after 
restorative proctocolectomy and compared with age- and sex-matched 
controls. Median resting anal canal pressure was only 42 cmH,O 
(7-113 cmH,0) compared with 100cmH,O (46-114cmH,0) in 
controls (P <0-005). Maximum squeeze anal pressures were also 
significantly lower in pouch patients: 87 cmH ,O (25-180 cmH,Q) than 
controls: 143 cmH,O (114-171 cmH,0O) (P<0-01). The recto-anal 
inhibitory reflex was absent in all pouch patients but was present in all 
controls. Maximum pouch or ileal pressures exceeded resting anal canal 
pressures in three patients. Median volume at first leak during saline 
infusion was 320ml (60 ml-no leak) in pouch patients whereas the 
majority of controls had no leakage (median, none; 450 ml—no leak; 
P<0-05). Threshold pouch sensation (median, 50 ml (0-250 ml)) did not 
differ from rectal sensation in controls (50 ml (0-180 ml)) but pouches 
were less compliant than a normal rectum, median 6-8 ml/cmH,O 
(2:1-17 ml/cemH,0) and 11-6 ml/cmH,O (4-7-16-2 ml/cmH ,0) respec- 
tively (P <0-05). In patients who had an episode of pelvic sepsis (n =8) 
the average number of abnormal physiological indices per patient was 3-8, 
compared with 1:3 in those with no sepsis (P<0-05). There was no 
difference in the number of abnormalities per patient with a J pouch (2-0; 
n= 19) or a W pouch (1-9; n=11). 


Keywords: Restorative proctocolectomy, anal pressure, ileal pouch pressure, anal sensation, pouch 


Birmingham B4 6NH, UK sensation 


Hitherto, most physiological studies of patients after restorative 
proctocolectomy have been confined to anal pressure measure- 
ment!-? and pouch capacity or compliance?*. Almost without 
exception, resting anal pressures fall after restorative procto- 
colectomy whereas the voluntary component is often un- 
influenced”. We have shown that the fall in resting anal pressure 
can be minimized by avoiding excessive anal retraction®. 
Compliance and capacity are greater with the three-lumen or 
four-lumen pouch compared with a two-lumen J pouch’ 

However, ıt ıs becoming apparent that there are many other 
motor factors which influence pouch function, particularly 
small bowel transit, bacterial overgrowth and pouch empty- 
ing®-?, On the afferent side of the defaecatory mechanism, pouch 
and anal sensation appear to be dependent upon the extent of 
the abdominal mucosectomy!?!! 

The aim of this study was to assess simultaneous ileal pouch 
and anal pressures, pouch anal sensation, and saline infusion 
after restoratrve proctocolectomy compared with controls. We 
also wish to define the incidence of physiological abnormalities 
with respect to pouch design, sepsis, duration of follow-up and 
functional results. 


Patients and methods 


Thirty patients operated upon in this institution between 1983 and 
1987 having restorative proctocolectomy with a J (n=19) or a W 
(n=11) pouch were studied. All patients were evaluated in January 
and February 1988 by one person (W.K ) who was unaware of the type 
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of pouch used for reconstruction The duration of follow-up was 28 
months (range 6-55 months). A functional score ranging from 0 to 12 
was derved from the following the frequency of defaecation (>5 
stools/day or > I/night); mability to defer defaecation for > 1 h, soding 
of underwear rather than incontinence during the day or at night; the 
wearing of pads (day or night), true incontinence, failure to discriminate 
between gas and solid; dietary restnction, and continued use of 
antidiarrhoeal agents (Table 1). Patients were subdivided into two 
groups, those with a score of 3 or more signifying an imperfect functional 
outcome and the remainder with minimal functional disturbance having 
a score of 0-2 Seven patients had scores of 3 or more In eight patients 
there had been a previous episode of pelvic sepsis attributable to a 


Table 1 Derivation of functional score 
Factor Score 


Stool frequency > 5 during the day 
Stool frequency >7 during the day 
Stool frequency >! during the night 
Inability to defer defaecation > 1h 
Soiling in the day 

Soiling at night 

Wearing of pads in the day 
Weaning of pads at night 

True incontinence 

Failure of discrimination 

Dietary restriction 

Antidiarrhoeal agents used 
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Figure 1 Maximum resting (P<0005) and maximum squeeze 
(P<001) anal pressure (cmH,0) after restorative proctocolectomy 
compared with controls. @, Patients with good function, O , patients with 
poor function; C, controls 


contained leak or an infected pelvic haematoma. None of these patients 
had persistent sepsis at the time of study. Results in pouch patients 
were compared with a group of previous controls who were matched 
with the patients for age and sex and who did not have any evidence 
of anorectal disease. The control data have been collected over the two 
preceding years using exactly the same physiological parameters with 
the same infusion catheters and manometry equipment identical to that 
employed in the present study. 

Simultaneous ileal pouch and anal pressures were recorded using 
a four-lumen catheter (5 mm diameter) perfused with sterile water at 
a rate of 0-5 ml/min with side arms at 2, 6, 10 and 20 cm from the anal 
verge!*, The perfusion system incorporated an Arndorfer large-volume 
infusion pump connected to transducers and a multichannel pen 
recorder. The position of the catheter was checked fluoroscopically in 
10 patients. Earlier validation studies had identified the manometric 
characteristics of a kinked catheter and we were satisfied that the tip 
of the catheter lay in the terminal ileum. Measurements were taken in 
the left lateral and seated positions Basal pressures were recorded over 
10 min. Changes following maximum pelvic floor contraction and 
attempted defaecation were also observed. Serial 20 ml increments of 
air were then introduced into a balloon situated in the centre of the 
pouch to a maximum of 180 ml over 10 min. Pressures in the anal 
canal and proximal ileum in response to pouch distension were 
recorded, as well as the changes in intraballoon pressure in order to 
measure pouch compliance. Pouch sensation was assessed by recording 
threshold volume (transient desire to defaecate) and constant volume 
(constant feeling of mmpending defaecation) using the cnteria of 
Farthing and Lennard-Jones!3. Anal sensation was measured using 
our own monopolar constant-current stimulator to assess threshold 
mucosal sensitivity in the lower, mid and upper anal canal as previously 
described ?°. 

A separate two-lumen catheter (5 mm diameter) was used for the 
saline infusion test with side holes at 2 and 6cm After the catheter 
had been taped securely into position, the patient was seated on a 
commode under which was a metal receiver. Saline was infused into 
the pouch through the end of the catheter (10 cm from the anal verge) 
while sumultaneous recordings were made of anal and pouch pressure. 
Episodes of leakage were identified by a mse in pouch pressure 


associated with a profound fall in anal pressure and an audible discharge 
of liquid into the receiver Infusion was at a rate of 50 ml/min to a 
total volume of one litre. Analysis was confined to the measurement 
of the volume at first leak of saline and total retained volume (recorded 
as a percentage of volume infused which did not leak from the pouch 
or rectum). The numerical data were not normally distributed and were 
therefore analysed using the Mann-Whitney U test 


Results 


The median resting anal pressure (42 cmH,O; 7-113 cmH,O) 
was significantly lower than that of the controls (100 cmH,O; 
46-114 cmH,O; P<0-005). Six of the seven patients with an 
imperfect result had resting anal pressures that were less than 
the median value (Figure 1). The median resting anal pressure 
in seven patients with imperfect function was only 21 cmH,O 
(7-67 cmH,O) compared with a median value of 54 cmH,O 
(8~113cmH,O) in the remainder (P<0-001). The median 
resting anal pressure in the eight patients with pelvic sepsis was 
29 cmH,O0 (7-73 cmH,O) compared with 55cmH,O (7-113 
cmH,0) in those who had no sepsis (P <0-005). However, 
there was no difference in resting pressure among patients 
without sepsis who had a J pouch (55 cmH,O; 7-93 cmH,0) 
compared with the W pouch (48 cmH,0; 20~113 cmH,O). 

The median squeeze pressure following restorative procto- 
colectomy was 87 cmH,0 (25-180 cmH,O), which was signifi- 
cantly less than that of the controls (143 cmH,O (114-171 
cmH,O); P<0-01). Of seven patients with a poor functional 
result, six had squeeze pressures which were less than the 
median value. The median maximum squeeze anal canal 
pressure in the seven patients with imperfect results was only 
50cmH,0 (35-107 cmH,0) compared with 95cmH,O (25- 
180 cmH,O) in the remainder (P < 0-02). The median maximal 
squeeze anal pressure in the eight patients who had pelvic sepsis 
was 67 cmH,O0 (36-147 cmH,O) compared with 87 cmH,0 
(25-180 cmH,O) in the remainder (not significant). Among 
those patients without pelvic sepsis there was no difference 
between the J pouch (87 cmH,O; 25-140 cmH,O) and the W 
pouch (93 cmH 0; 50-180 cmH,0): 

Simultaneous measurement of ileal, pouch and anal pres- 
sures revealed that in most patients ileal and pouch pressures 
were lower than resting anal canal pressures (Figure 2). How- 
ever, in three patients the resting ileal pressure was greater than 
the resting anal pressure and all three patients had episodes of 
anal incontinence. The median resting pouch pressure was 
20 cmH,0 (7~86 cmH,O) and the median ileal pressure was 
almost identical—22 cmH,O (7-107 cmH,,0). Incremental in- 
creases of pressure in the pouch balloon were never associated 
with a recto-anal inhibitory response, whereas reflex relaxation 
of the anal sphincter in response to rectal distension was 
observed in all the controls. There was manometric evidence 
of increased small bowel contractility in response to pouch 
distension in eight patients, three of whom had pelvic sepsis. 

Median pouch compliance was 6'8 ml/emH,O (2:1~17 ml/ 
cmH ,O) compared with a median rectal compliance of 11-6 ml/ 
cmH,O (4-7-16-2 ml/emH,O) in controls (P <0-05). Five of 
the seven patients with inferior functional results had a pouch 
comphance >10ml/emH,0 (Figure 3). The median com- 
pliance in eight patients with pelvic sepsis was 8-24 ml/emH,O 
(4-6-15-6 ml/cmH,0) compared with 6-9 ml/cmH,O (2:1-20-0 
ml/cmH,0) in those without sepsis (not significant) (Figure 4). 
The median compliance for the uncomplicated J pouch was 
only 4 3 ml/cmH,O (2:1-15-6 ml/cmH,O) compared with 10-0 
ml/cmH,0 (7-1-20-0 ml/emH,0) for the W pouch (P < 0-05) 
(Figure 5). Threshold and constant volumes in the pouch 
patients did not differ significantly from rectal sensation in 
controls (Figure 6). Loss of sensation to electrical stimulation 
in the mid-zone of the anal canal was present in all except five 
of the pouch patients, being confined to those patients in this 
survey series in whom the anal transition zone had been 
deliberately preserved at operation (Figure 7). 

Saline leaked much earlier in pouch patients during a | litre 
saline infusion (median, 320 ml; 60 mJ—no leak), compared with 
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15 controls who had no leak from the rectum (median, no leak; 
450 ml-no leak) (Figure 8). Sumilarly, median residual volumes 
were 550 mj in pouch patients (0-1000 ml) compared with a 
median value of 1 litre (350-1000 ml) in controls. With only 
one exception, all patients with disappointing results had an 
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Figure 2 Maximum resting anal, pouch and ileal pressures (cmH,0) 
from simultaneous recordings after restorative proctocolectomy. Large 
filled circles denote patients with poor function 


lleo-pouch-—anal function: M. R. B. Keighley et al. 


initial leakage volume of less than the median value (320 ml). 
Five of seven patients with a poor result had initial volumes 
of first leakage which were < 150 ml. 

In order to compare physiological abnormalities between 
groups, we scored the number of patients who had physiological 
measurements which lay outside the 95 percent confidence 
limits (Table 2). One or more abnormal physiological para- 
meters were present in 23 patients The most frequent abnormality 
was the presence of low resting anal canal pressures The 
number of abnormalities per patient in those who had an 
imperfect result was 4-28 compared with 1 26 in the remainder 
(P <0-02). S:milarly, sepsis was associated with a significantly 





Figure 3 Compliance (ml/cmH,0) after restorative proctocolectomy 
compared with controls (P <005). @, Patients with good function, O, 
patients with poor function, (1, controls 
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Figure 4 Indiwidual compliance results (ml/cmH,0) after restorative proctocolectomy: a comparison of those a with pelvic sepsis (n=8) and 
b those without previous pelvic sepsis (n= 22) (density points omitted for clarity) Differences not significant 
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Figure 3 Individual comphance results (ml/cmH ,0) in patients with no sepsis comparing a the J pouch (n= 13; P <0-05) with b the W pouch (n=9, 


P <0-05) 
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Figure 6 Threshold and constant sensation (ml) compared in the pouch 
after restorative proctocolectomy and the rectum in controls. @, Patients 
with good function, ©, patients with poor function; C], controls. 
Differences not significant 


increased number of abnormalities per patient (sepsis, 3-75; no 
sepsis, 1:32; P <0-05). By contrast, there was no significant 
difference in the number of abnormalities per patient when the 
J pouch (2-00) was compared with the W pouch (1-91). 

The influence of duration of follow-up on pouch function 
was analysed among 13 patients who had had a J pouch and 
no postoperative sepsis. Four patients followed up for >3 years 
had an average of 1-0 abnormalities per patient. Among five 
patients followed up between 1 and 3 years there were 1:2 
abnormalities per patient compared with 1-8 among five 
patients followed up for >1 year. 


Discussion 


The results of this physiological assessment of pouch anal 
function indicate that resting pressures are halved after restora- 
tive proctocolectomy compared with age- and sex-matched 
controls. Patients who had a less than satisfactory outcome 
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Figure 7 Anal sensation (mA) in the midzone of the anal canal and 
after restorative proctocolectomy compared with controls (P<0-05). 
@, Patients with good function; ©, patients with peor function; (1, 
controls j 


had significantly lower resting anal canal pressures than the 
remainder. Low resting anal canal pressures appear to be 
independent of pouch design but associated with pelvic sepsis. 
These low resting anal pressures reflect impairment of internal 
anal'sphincter function which is thought to be responsible for 
the increased incidence of soiling, especially at night time 
reported after restorative proctocolectomy!*~'®, Impaired 
internal anal sphincter function may be due to operative damage 
during anal mucosectomy’’ or to excessive anal retraction®. 
On the other hand, we were unable to demonstrate impaired 
anal function with the use of a Parks anal speculum for 20 min 
in constipated subjects!®. Avoidance of anal mucosectomy may 
reduce the risk of damage to the internal anal sphincter® but 
excessive anal retraction is rarely necessary today for the small 
segment of anal mucosa that is removed during restorative 
proctocolectomy. It is possible, however, that retention of the 
entire anal transition zone and ileoanal anastomosis with the 
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Figure 8 Volume of first leak durmg saline mfusion (ml) after restorative 
proctocolectomy compared with controls (P<0-05) @, Patients with 
good function, O, patients with poor function; [C], controls 


circular stapling device will further minimize operative damage 
to the visceral anal sphincter!®. It is clear from these data, 
however, that damage to the internal anal sphincter is not solely 
a mechanical one but may also be seen in patients with severe 
pelvic sepsis 

Squeeze anal canal pressures were also impaired compared 
with controls, and associated with poor results, but this was 
not a consequence of sepsis or pouch destgn. External anal 
sphincter function and puborectalis activity is almost certainly 
impaired because of some damage to the pelvic floor during the 
operation?®. " 

The three patients with high ileal and pouch pressures are 
interesting and may explain the occurrence of involuntary 
nocturnal leakage in some patients after this procedure. We 
believe that this phenomenon 1s associated with pelvic sepsis?! 
All of these patients had episodes of increased motor activity in 
the terminal ileum in response to pouch distension, a phenom- 
enon which was also observed in five other patients with normal 
resting pouch and ileal pressures. Motor activity in the small 
bowel may be important ın the pathogenesis of impaired 
functional results** and it is possible that this might be 
minimized by retention of the ileocaecal valve??. 

None of our patients had a normal recto-anal inhibitory 
reflex even though the anal transition zone had been preserved 
m five subjects. Retention of this sampling reflex? must be 
important for retaining normal defaecation and it 1s possible 
that preservation of the entire anal canal may preserve this 
reflex!®-25, 

The pelvic pouch 1s less distensible than a normal rectum. 
Somewhat to our surprise, impaired compliance was not 
associated with a poor functional result. Furthermore, we found 
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Table 2 Pouch patients abnormal results (outside 95% confidence 
limits) : 








Measurement Result n 
Resting anal pressure <29 cmH,O il 
Maximum squeeze pressure <64 cmH,0 8 
Resting ileal pressure >37 cmH,0O 5 
Resting pouch pressure >31cmH,0 3 
Saline infusion 

First leak < 180m! 9 

Residual volume < 300 ml 7 
Compliance > 100 ml/cmH,0O 7 
Threshold pouch sensation > 100 ml 4 





that sepsis had little influence on pouch comphance Like 
others, we confirm the pressure:volume advantage of the W 
pouch design over the J pouch”’?®, 

Although anal sensation is impaired when the anal transition 
zone is excised, surprisingly pouch sensation does not differ 
from normal rectal sensation These afferent umpulses must 
either arise from the pelvic floor or from stretch receptors in 
the bowel wall?” 

In view of the influence of operation on resting anal 
pressures, it is hardly surprising that early leakage of saline 
during the infusion test differs from that of normal subjects and 
was associated with poor results. As the irritability of the pouch 
is also being tested, we were not surprised to find that early 
leakage of saline was often observed in patients with pelvic 
sepsis. We are not aware of any other reports using the saline 
infusion test on pouch patients. 

The number of physiological abnormalities was found to be 
significantly increased in patients with a functional score of 3 
or more and correlated closely with the incidence of pelvic 
sepsis. The number of abnormalities was independent of pouch 
design and there was only a small reduction with duration of 
follow-up. We acknowledge that so far we have no data on 
pouch emptying, bacterial overgrowth, small bowel transit or 
morphological changes in the pouch. However, these data 
clearly imply that operative damage to the internal anal 
sphincter and irritability of the small bowel associated with 
pelvic sepsis are factors of great importance ın the functional 
outcome of restorative proctocolectomy. 
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Sensory discrimination and dynamic 
activity in the anorectum: evidence 
using a new ambulatory technique 


The anal canal in health is extremely sensitive to thermal stimuli. If 
temperature sensation plays a part in sensory discrimination two 
conditions must be fulfilled: there must be a temperature gradient along 
the anorectum and rectal contents must be able to come into contact 
with the sensitive anal mucosa. In a study of 53 normal subjects we 
demonstrated this temperature gradient with a median temperature 
difference between the rectum and lower, mid and upper anal canal of 
0-4, 0:2 and 0:1°C respectively. The second condition was examined in 
15 normal ambulatory subjects by measuring mid-anal sphincter (SP) 
and rectal pressures (RP) with a microtransducer catheter. The signals 
were digitalized and recorded in a portable electronic memory for later 
computer display, and analysis. Marked spontaneous sphincter 
relaxation resulting in equalization of RP and SP occurred 7 times per 
hour (1-4). The conscious sensation of the presence of flatus was 
associated with an SP reduction of 30 mmHg (20-50 mmHg) and an 
RP increase of 7 mmHg (0-15 mmHg), such that RP > SP in 80 per cent 
of 144 recorded events. Using this new technique we have demonstrated 
the highly dynamic nature of the anal sphincter. Several times an hour 
the sphincter relaxes with subsequent equalization of rectal and anal 
pressures, allowing entry of rectal contents into the anal canal so that 


Mr R. Miller, Royal United Hospital, 
Combe Park, Bath, Avon, UK 


Our current understanding of anorectal physiology in health 
and disease has been derived from studies of patients in 
‘laboratory’ conditions over relatively short periods of time. 
Routine manometric and many radiological investigations are 
performed with the patient lying still in the left lateral posi- 
tion'~*. Although these studies have provided much essential 
information their application is limited because of the unnatural 
surroundings and immobility of the patient. 

The object of this study was to investigate anal sphincter 
activity in conditions as near normal as possible. In particular 
we wished to elucidate the mechanism by which the presence 
and nature of rectal contents were recognized by normal 
subjects. We have previously demonstrated that the anal canal 
in health is extremely sensitive to temperature*. If this is 
involved in the perception of rectal contents two further 
conditions must be met: (1) there must be a temperature 
difference between the anal canal mucosa and rectal contents: 
(2) rectal contents have to be able to come into contact with 
the sensitive anal mucosa. Both these conditions are examined 
in this study. In addition, the manometric changes that accom- 
panied the passing of flatus were noted. 


Patients and methods 


Patients 

Anal canal temperature measurements were taken from 53 subjects, 30 
male and 23 female, median age 64 years (range 21-90 years). These 
patients had been admitted for surgery unrelated to the colon or rectum 
and had no alimentary complaints. 
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its presence and nature can be determined. 
Keywords: Ambulatory, anorectal physiology, anal sensation 


Ambulatory recordings were made in a separate group of 15 
patients, 10 male, 5 female. median age 52 years (range 29-80 years) 
Thirteen had no anorectal complaints and were awaiting surgery for 
some condition unrelated to the alimentary tract: the remaining two 
patients were taken from the colonoscopy follow-up list after right-sided 
colonic polypectomy at least 6 months before the investigation and a 
normal colonoscopy within 2 weeks of the test. No bowel preparation 
was used and investigations were performed in the mid-afternoon 


Methods 


Measurement of anorectal temperature. A thermocouple was built 
by the Department of Physiology in Bristol University specifically to 
measure temperature in the anorectum. It was designed to avoid error 
due to heat conduction down the shaft of a normal mercury thermom- 
eter and to enable very accurate recordings from discrete areas of the 
anorectum to be made, It consisted of a nickel-aluminium nickel 
chromium thermocouple set on the surface of a small plastic dome 
4 mm in length and diameter, and fitted on to the end of a PVC catheter. 
3mm in diameter (Figure 1). This was connected to the digital thermo- 
meter (Type 2501, Comark Ltd, Littlehampton, UK). The temperature 
in the anorectum was measured in the lower, mid and upper zones of the 
anal canal and from the mid-rectum (0-5, 1-5, 2-5 and 10cm from the 
anal verge respectively). Repeat measurements were taken from 10 
patients to assess reproducibility. 


Figure | Photograph of the thermocouple used to measure anal 
temperature 
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Figure 2 The ‘Digitrapper’ box 


Table 1 Temperatures recorded from different levels in the anorectum 





Level Temperature (°C) 


Anal canal 


Lower 36°87 (35937-8) 
Middle 37-10 (363-381) 
Upper 37-25 (36:°5--38-2)} 
Rectum 37-30 (36-7--38-3) 








Values are medians with ranges in parentheses 


Ambulatory anorectal manometry, A soft, flexible microtransducer 
catheter, 2mm in diameter was used in order to minimize the 
disturbance to the anorectum (16C/Si!} 3, Gaeltec Ltd, Isle of Skye, 
UK). It carried three pressure-sensitive microtransducers, one at 
the tip and one each 4cm and 6 cm proximally. It was connected to 
a portable box of electronics (Motility Digitrapper, Synectics Medical 
Inc., Stockholm, Sweden) which was originally designed to measure 
oesophageal motility and was adapted for use in the anorectum. It 
allowed 3h recordings from two pressure channels to be stored in a 
digital memory. This was the maximum time of recording permitted by 
the memory capacity of the box. The pressure from either channel could 
be visualized on a liquid crystal display and it also had an event marker 
button so that subjects could denote on the trace of pressure change any 
event which they felt (Figure 2). It was found in preliminary 
investigations that the recording of pressures using this system was 
subject to a degree of drift and that this could be minimized by allowing 
a 30min period to ‘warm up’ the system, after which the memory was 
cleared, It was calibrated using a pressurized chamber connected to a 
mercury manometer and zeroed at atmospheric pressure. A station pull- 
through of the anal sphincter was performed (taking into account radial 
variation)’ and the catheter was placed so that the transducers faced 
laterally: the lower transducer recorded mid-anal canal pressure and 
rectal pressure was recorded by the transducer at the tip. The 
digitrapper box permitted only two-channel recording and therefore the 
middle transducer on the catheter was not used. The catheter was then 
strapped to the natal cleft with adhesive tape up to the anal verge. The 
digitrapper was positioned at the subject’s waist on a belt and he or she 
was familiarized with the event marker. The subjects were instructed to 
press the marker once when the presence of flatus was felt and twice 
when it was felt to pass per anum. Two subjects were asked to contract 
the anal sphincter when they felt the sensation of flatus for the last half 
hour of the recording, the aim being to determine whether the falls in 
pressure could be explained by displacement of the catheter such that 
the lower transducer was in the rectum and therefore not recording 
sphincteric activity. 

Preliminary investigations using this technique revealed a very 
characteristic trace when subjects walked and these sections were 
excluded from the analysis to reduce possible error due to catheter 
displacement. In addition, in one subject the artefact induced by 
movement of the catheter in the anal canal was observed. 

The subjects were permitted to do what they wished over the 3h 
period and on completion the information was offloaded on to a 
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computer (Type 1512, Amstrad, Brentwood, Essex, UK) which, with the 
appropriate software (Motiligram, Synectics, Sweden), allowed the 
traces of pressure change to be displayed and assisted with the analysis 
of results. 


Statistical analysis 

All intergroup comparisons were analysed using the Mann-Whitney 
U test. Reproducibility of temperature measurement was determined 
by the Spearman ranked correlation coefficient. 


Results 


Anorectal temperature measurements 

The median temperature differences between the rectum and 
lower, middle and upper anal canal were 0-4, 0-2 and 01°C 
respectively. These results indicate that a temperature gradient 
exists in the anorectum, with a progressive reduction of 
temperature from rectum to lower anal canal. The results of 
actual temperatures recorded are presented in Table 1. Repro- 
ducibility of temperature measurements in the lower, middle 
and upper anal canal and rectum were: r, 0°86, 0-94, 0-92 and 
0:97 respectively {P <0-001). 


Ambulatory anorectal manometry 

The median duration of the studies was 28 h. Normal slow 
waves were seen in a few patients and ultraslow wave activity 
was also occasionally seen. 

The most striking feature of the traces of pressure change 
were numerous falls in sphincter pressure to such an extent that 
it was equal to or less than rectal pressure (Figure 3). This 
occurred 7 times per hour (range 1-41 times), of which 
60 per cent were not felt by the subjects. There were, in addition 
to these, numerous other falls in sphincter pressure that did not 
result in equalization with rectal pressure (Figure 4). 

Awareness of the presence of flatus was noted, in all, 144 
times during the total of 40 h recording with a median frequency 
of 3/h (range 1-7/h). It was associated with a fall in sphincter 
pressure of 30 mmHg (20-50 mmHg) and a rise in rectal pressure 
of only 7 mmHg (0-15 mmHg). Sphincter pressure was equal to 
or lower than rectal pressure in 80 percent of cases. A typical 
example of the pressure changes associated with the sensation of 
flatus is shown in Figure 5. Only 6 percent of sensations were 
not associated with a fall in sphincter pressure. Prolonged 
reductions of the sphincter pressure were observed in 12 of the 
15 subjects such that rectal and mid-anal sphincter pressures 
were the same for up to 3 minutes at a time (Figure 6). These 
occurred at a median frequency of 1 per 3-hour period (0--12/h) 
and lasted for 60 s (20—180 s). The episodes were often associated 
with the awareness of flatus being present just before the 
pressure began to rise to its ‘resting’ level. 
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Figure 3 Spontaneous fall in sphincter pressure which was not felt by 
the subject 
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Figure 4 Sphincteric relaxation which did not result in equalization with 
rectal pressure. These were very frequent events, This ıs followed by an 
example of the artefact induced by moving the catheter in the anal canal, 
which bears no resemblance to the more prolonged falls in pressure 
associated with the sensation of flatus 
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Figure 5 Manometric changes associated with the sensation of the 
presence of flatus (denoted by the vertical lines at 15 and 108s). The 
principal change ıs a fall ın sphincter pressure so that rectal and anal 
pressures equalize ` 
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Figure 6 An example of more prolonged sphincteric relaxation such 
that mid-anal and rectal pressures were equal for 2 min 
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Anorectal discrimination and activity: R. Miller et al. 


During both the transient reductions and the more pro- 
longed events, normal maximum voluntary squeeze contrac- 
tions were seen in the patients requested to ‘squeeze’ the 
sphincter, indicating that the catheter was still in the anal 
sphincter and had not been displaced into the rectum or to the 
exterior (Figure 7). 

The manometric changes that occurred when flatus was 
passed consisted of a reduction of sphincter pressure by 
35 mmHg (0-88 mmHg) with a relatively small rise in rectal 
pressure of 8 mmHg (range —10 to 88 mmHg). Fifty-four of 
these events -were recorded, the median frequency being one 
per hour (range 0-3-5/h). Neither the rise in rectal pressure 
nor the fall in sphincter pressure that occurred on passing flatus 
were statistically different from those that occurred when flatus 
was simply felt to be present. 

In two subjects a more pronounced rise in recta] pressure 
occurred when flatus was passed but this always accompanied 
a marked fall in sphincter pressure (Figure 8). 

In one subject the rectum filled during the course of the 
study, which permitted the effect on sphincter activity to be 
observed. In the first hour with an empty rectum he behaved 
in very much the same way as ‘normal’ with frequent relaxations 
of the sphincter. As the rectum filled, the pressure recorded by 
the rectal microtransducer gradually increased because of direct 
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Figure 7 In this example the subject was requested to squeeze the 
sphincter on the sensation of flatus. The external sphincter contraction 
was recorded as a rise in pressure indicating that the microtransducer 
was still in the anal canal 
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Figure 8 Anorectal manometry on passing flatus. The principal change 


was a fall in sphincter pressure and in this example the rectal pressure 
also increased considerably 
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Figure 9 Manometric changes on feeling and then passing flatus with 
a full rectum (denoted by the vertical lines at 22 and 40 s respectively). 
The sphincter relaxed to allow flatus to enter the anal canal but after 
this event there was a marked rise in sphincter pressure, characteristic 
of an external sphincter contraction 


pressure of stool on the transducer membrane. The most 


interesting change occurred in the sphincter pressure after flatus 
was either felt or passed. After-these events there was a marked 
rise in sphincter pressure, characteristic of an external sphincter 
contraction (Figure 9). 

Five patients ate sandwiches during the course of the 
recordings but this produced no obvious change in anorectal 
manometry. Similarly, the effect of micturition was recorded on 
several occasions and high anal canal pressures were seen at the 
end of urination but too few patients were studied for any 
conclusions to be drawn. 


Discussion 

An essential prerequisite to the study of physiological disorders 
is a thorough understanding of the normal mechanisms govern- 
ing the system under investigation. Our current concepts of the 
physiology of continence are for the most part based on static 
measurements of patients in the left lateral position. Some 
workers have attempted to introduce more dynamic assess- 
ments®~ but even these studies are limited in their application. 
They are performed in unfamiliar and often intimidating 
surroundings in their effort to stmulate stresses on the conti- 
nence mechanism or defaecation. 

This study represents an attempt to observe ‘normal’ sphinc- 
ter activity in subjects largely free from these constraints, and 
has demonstrated frequent sphincteric relaxation allowing the 
possibility of contact between the rectal contents and sensitive 
anal mucosa. Temperature sensation 1s important for sensory 
discrimination and it is probable that the difference in tempera- 
ture between stool in the rectum and the anal canal would 
contribute to sensory discrimination of rectal contents. It 1s 
suggested that this would result in the central nervous system 
being continually updated with information regarding the 
presence and nature of rectal contents. This may reach con- 
sciousness on occasions but how often this occurs_is likely to 
be very variable and to depend on the activities and distractions 
of the individual. 

Some caution is necessary in extrapolating conclusions 
regarding the movement of gut contents from manometric data. 
Movement of flatus into the anal canal has not been demon- 
strated in this study. There is, however, a high probability that 
this does occur, bearing in mind the proximity of the two 
pressure sensors, the ease of movement of gaseous contents and 
the fact that flatus was often felt on equalization of rectal and 
anal pressures a few seconds before it was passed, when its 
presence in the anal canal was beyond doubt. 
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The total range of frequency at which equalization of rectal 
and sphincter pressures occurred was considerable (1-41/h). 
This is likely to be a reflection of the volume of flatus and stool 
contents entering the rectum and therefore largely dependent 
on diet®. The effect of diet was observed when one subject was 
studied while on his normal diet and again after 24 hours taking 
free fluids only. On his normal diet the hourly frequency of 
equalization of anorectal pressure, sensation and passing of 
flatus was 4-6, 2:5 and 1-4 respectively. On a free fluid diet 
equalization occurred only twice in the 3h period and flatus 
was neither felt nor passed. 

While rectal distension is known to cause internal sphincter 
relaxation?®, distension of the gut by solid and gaseous contents 
some distance from the lower rectum may have an effect on 
internal sphincter activity. Naudy and co-workers found dimin- 
ishing sensitivity to the threshold distension that induced 
internal sphincter relaxation as the distending balloon was 
moved more proximally from rectum to sigmoid colon!!. They 
also noted marked internal sphincter relaxation during pro- 
pulsive activity in the lower sigmoid and upper rectum. Simi- 
larly, Browning and Parks observed that propulsive colonic 
activity induced by the topical application of bisacodyl caused 
internal sphincter relaxation and proposed the reflex was 
mediated via the myenteric plexus'?. It would seem probable, 
therefore, that many of the falls m sphincter pressure recorded 
in this study were due to contraction or distension of the 
sigmoid colon and upper rectum. Internal sphincter relaxation 
induced by colonic activity may explain why 60 per cent of the 
recorded sampling episodes were not associated with the 
subjective awareness of rectal contents being present. If the 
rectum was empty, sphincteric relaxation induced by such 
activity would not result in stimulation of the anal mucosa. 

The correlation of manometric changes with the awareness 
of rectal contents provides considerable support for the concept 
of anorectal ‘sampling’ proposed by Duthie and Bennett! 
although it does not elucidate which receptors are responsible. 
We have previously demonstrated that the anal mucosa is 
highly sensitive to thermal stimulit but it ıs possible that 
sphincter relaxation is perceived because of changes in stretch 
receptor activity in the muscles rather than any effect of mucosal 
stimulation by the rectal contents. It is difficult, however, to 
conceive how these receptors would be able to differentiate 
between relaxation induced by solid or gaseous rectal contents. 
Furthermore, the relaxation induced by the recto-anal in- 
hibitory reflex does not result in any sensation of flatus and in 
fact is hardly ever perceived by the subject under study. In 
addition to thermal stimulation, mechanical stimulation of the 
anal mucosa and rectal stretch receptors are likely to be essential 
in enabling rectal contents to be perceived. 

Our results also shed some light on other aspects of 
sphincteric activity, and differ from findings in ‘laboratory’ 
conditions. Flatus was observed to pass as the sphincter relaxed 
so that its pressure equalized with rectal pressure, which rose 
only slightly compared with the drop in sphincter pressure. In 
one-third of these events there was no accompanying nse in 
rectal pressure at all. In contrast, Finlay and co-workers 
reported in nine subjects that the mechanism by which flatus 
was continently expelled was by forcing t through a tightly 
closed sphincter and concluded that ‘inappropriate puborectalis 
spasm noted in the solitary rectal ulcer syndrome represents 
the normal mechanism of passing flatus’!*. 

_ The rectum filled in one subject during the course of the 
recording period and sphincteric activity changed considerably. 
The sphincter was seen to contract after flatus was either felt 
or passed and this may represent contraction of the sphincter 
to push back stool that had entered the anal canal when it had 
relaxed in response to flatus. If this 1s the case, it helps to explain 
how the sphincter works to maintain contmence ın the presence 
ofa full rectum; further studies are in progress to investigate the 
finding. ‘ ` 

In conclusion, this study has shown that anorectal sampling 
occurs in normal ambulatory patients and is associated with 


‘ Br. J. Surg., Vol. 75, No. 10, October 1988 


the conscious awareness of flatus. In conjunction with the 
thermal gradient in the anorectum and the sensitivity of the 
anal canal, this supports the concept of the sensitive anal 
mucosa being essential for sensory appreciation of rectal 
contents. 


Acknowledgements 
Mr Miller 1s supported by a grant from the Medical Research Council. 


References 


1. 


Read MG, Read NW, Haynes WG, Donnelly TC, Johnson AG. 
A prospective study of the effects of haemorrhoidectomy on 
sphincter function and anal continence. Br J Surg 1982; 69. 
396-8. 

Dickinson VA. Maintenance of anal continence: a review of pelvic 
floor physiology Gut 1978, 19: 1163-74. 

Bartolo DCC, Roe AM, Locke-Edmunds JC, Virjee J, Mortensen 
NIMcC. Flap valve theory of anorectal incontinence. Br J Surg 
1986; 73: 1012-14. > 

Miller R, Bartolo DCC, Cervero F, Mortensen NJMcC. Ano- 
rectal temperature sensation: a comparison of normal and 
incontinent patients. Br J Surg 1987; 74: 511-15. 

Miller R, Bartolo DCC, Roe AM, Mortensen NJMcC. Assess- 
ment of microtransducers in anorectal manometry. Br J Surg 


» 1988; 75. 40-3. 


10 


13. 


14. 


Anorectal discrimination and activity: R. Miller et al. 


Read NW, Haynes WG, Bartolo DCC, Hall J, Read MG. 
Donnelly TC, Johnson AG. Use of anorectal manometry during 
rectal infusion of saline to investigate sphincter function in 
incontinent patients. Gastroenterology 1983; 85° 105-13 
Bartolo DCC, Read MG, Read NW The saline continence test. 
Dynamic studies ın faecal incontinence, haemorrhoids and the 
descending perineum syndrome. Acta Gastroenterol Belg 1985, 
48: 39-50. 

Womack NR, Williams NS, Holfield JHM, Morrison JFB, 
Simpkins KC. New method for dynamic assessment of anorectal 
function in constipation. Br J Surg 1985; 72: 994-8 

Read NW. Gastrointestinal gas. In: Jewell DP, Gibson PR, eds. 
Topics in Gastroenterology. Oxford Blackwell Scientific, 1985 
283-8, 

Gowers WR. The autonomic action of the sphincter anı. Proc R 
Soc Lond 1887; 26. 77-84 
,Naudy B, Planche D, Monges B, Salucc: J. Relaxations of the 
internal anal sphincter elicited by rectal and extrarectal disten- 
sions in man. In‘ Roman C, ed Gastrointestinal Motility. 
Lancaster. MTP Press, 1983 451-8. 

Brownng GGP, Parks AG. Effect of colonic motor activity on 
the internal anal sphincter. Gut 1982, 23: A914 

Duthie HL, Bennett RC. The relation of sensation in the anal 
canal to the functional anal sphincter. a possible factor in anal 
continence. Gut 1963; 4: 179-82. 

Finlay IG, Carter K, McLeod I. A comparison of mtra-rectal 
infusion of gas and mass on anorectal angle and anal canal 
pressure. Br J Surg 1986; 73: 1025A. 





Br. J. Surg., Vol. 75, No. 10, October 1988 


1007 


Br. J. Surg. 1988, Vol. 75, October, 
1008-1011 


M. R. B. Keighley, 
K. Yoshioka and 
W. Kmiot 


Department of Surgery, The 
General Hospital, Steelhouse Lane, 


Prospective randomized trial to 
compare the stapled double lumen’ 
pouch and the sutured quadruple 
pouch for restorative 
proctocolectomy 


Thirty-three consecutive patients having restorative proctocolectomy 
since April 1986 were randomly allocated to reconstruction using a 
stapled J pouch (n=18) or a sutured W pouch (n=15). There were 
no deaths, but one patient required pouch excision for ischaemia (J). 
One patient developed a leak from the pouch necessitating loop ileostomy 
(J) and one patient had a low pouch vaginal fistula successfully treated 
by a seton (W). There were no other major complications. Median 
(range) operative time was 200 min (165—290) for J pouch and 255 min 
(220-330) for the W pouch (P <0:05). In 24 patients followed up for 
more than 4 months after restoring intestinal continuity, median fre- 
quency of defaecation over 24h was 4 (3-6) for the J pouch and 4 
(3—6) Jor the W pouch. There was no incontinence, urgency or soiling. 
These results indicate that the quicker J pouch provides identical 


Birmingham, B4 6NH, UK 
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Restorative proctocolectomy has become an accepted operation 
in selected patients for ablating colorectal disease while retain- 
ing continence'~*, The operation has been used principally for 
ulcerative colitis and familial adenomatous polyposis**. The 
original straight ileoanal anastomosis fell into disrepute because 
of severe diarrhoea”’. The triplicated pouch popularized by 
Parks et al.° was initially associated with a need to catheterize 
the pouch in a high proportion of patients because of poor 
emptying associated with a long efferent limb. The double 
lumen J pouch was popularized by Utsunomiya et al.'° for 
patients with polyposis coli. The J pouch has been uséd 
extensively in North America for patients with ulcerative colitis; 
however, frequency of defaecation tends to be high!!. For this 
reason, Pezim and Nicholls popularized the quadruple W 
pouch on the-basis that capacity and compliance were greater 
than with other pouch designs!?. Furthermore, sequential 
studies at St. Mark’s Hospital (London, UK) indicated that 
frequency after the use of the W pouch was significantly lower 
than with all other pouch designs'?, presumably owing to the 
special geometric configuration of this model!*. 

We believe that there are many factors other than pouch 
design that influence frequency of defaecation. A multivariate 
analysis of patients operated on in this unit has identified the 
importance of the ‘learning curve’, method of mucosectomy, 
length of rectal cuff and pelvic sepsis on outcome!’. In order 
to negate the influence of the learning curve phenomenon on 
functional outcome, we decided to undertake a prospective 
randomized trial to compare the stapled double lumen J pouch 
with the sutured quadruple lumen W pouch. Variables in- 
cluded diagnosis, previous colectomy and the use of a covering 
ileostomy. Nevertheless, total rectal excision and abdominal 
mucosectomy to the level of the dentate line (anal transition 
zone excised) and sutured intra-anal ileoanal anastomosis were 
performed ın all patients. To minimize the influence of the 
learning curve phenomenon, entry to the trial was only com- 
menced after the surgeon had undertaken 25 operations. The 
author (M.R.B.K.) had constructed eight W pouches and 
fourteen J pouches before starting the trial. 
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functional results to the larger W pouch in this series of patients. 
Keywords: Restorative proctocolectomy, ileoanal pouch, J pouch and W pouch 


Patients and methods 


All patients having a restorative proctocolectomy and ileo-pouch— 
anal anastomosis operated on at the General Hospital, Birmingham 
by one surgeon since April, 1986 were entered mto the tral. Analysis of 
outcome was undertaken in February 1988 by an independent observer 
(W.K.) who was unaware of the type of pouch construction. During 
these 22 months, 33 patients underwent restorative proctocolectomy. 
Eighteen patients were randomized by hospital registration number, 
to the double lumen J pouch (median age 30 years. range 14-62; 11 
males) and 15 to the quadruple W pouch (median age, 34 years; range 
17-47; 8 males). Although most patients had ulcerative colitis {n = 25) 
there were two patients who, despite pre-operative colonoscopic biopsy 
evidence of ulcerative colitis, had Crohn’s disease in the colectomy 
specimen. Three patients had familial adenomatous polyposis and there 
were three more patients who developed a megarectum after previous 
subtotal colectomy and ileorectal anastomosis for chronic constipation 
and megacolon (Table 1) Eighteen patients had had a previous 
colectomy for acute fulminating colitis or for chronic constipation. 
Although 21 of the patients had a proximal loop ileostomy, there were 
12 who had no covering ileostomy. Despite these vanables all patients 
in the trial had a total rectal excision and abdominal mucosectomy'®. 
Furthermore, in all these patients the entire anal transition zone was 
excised and the pouch-anal anastomosis was sutured as an intra-anal 
procedure using a Parks’ retractor!’. 

The double lumen J pouch was constructed after closing the terminal 
ileum with a TA 30° or by continuous suture. Two 20-cm limbs of 


Table 1 Patient related variables in the two pouch groups 


J pouch W pouch 
Variables (n= 18) (n= 15) 
Diagnosis 
Ulcerative colitis 14 11 
Crohn's disease 1 1 
Famulial adenomatous polyposis 2 1 
Megarectum . 1 2 
Previous colectomy 8 10 
No covering ileostomy 6 6 
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Table 2 Complications 
a a E en 


J pouch W pouch 
(n= 18) (n= 15) 
ee EP ae ane aA eee AE A 
Wound sepsis 2 3 
Pelvic sepsis 2 1 
Leak from pouch 1 a2 
Stricture 1 3 
Pouch vaginal fistula SE 1 
Intestinal obstruction 3 -— 
Pouch ischaemia 1* S 
Pouchttis 2 2 


Se ee 
* Pouch removed 


Bowel frequency in 24h 





J Ww 


Figure 1 The frequency of bowel action per 24 h comparison of the J 
and the W pouch. Large filled circles: follow-up <4 months 


terminal ileum were used and the pouch was stapled using the GIA® 
or PCL 50% introduced through an enterotomy in the apex of the ileal 
loop. The quadruple limb W pouch was sutured using a continuous 
extra-mucosal 30 Maxon® suture after prior closure of the terminal 
ileum. The W pouch was constructed using four 10-cm lengths of 
terminal ileum. At the completion of pouch construction, the pouch 
was inflated with saline to test for leaks; the median maximum operative 
pouch capacity was 190 mf (160-240) for the J pouch and 230 ml 
(200-260) for the W pouch. 

` Before pouch construction attention was given to ensuring that the 
apex of the pouch would reach the anal verge without tension. 
Consequently, the origin of the superior mesenteric vessels was dissected 
from the undersurface of the pancreas and the origin of the divided 
middle colic vessels was freed from the parent vessels The duodenum 
and the duodenojejunal flexure were also completely mobilized. Usually 
the ileocolic vessels required division and in some patients the superior 
mesenteric artery had to be divided distal to a large branch provided 
that there was an adequate peripheral arcade in the small bowel 
mesentery?®, The ileoanal anastomosis was performed using an intra- 
anal retractor using iterrupted 20 Vicryl® sutures on a 20 mm round- 


bodied needle lubricated with liquid paraffin. All sutures were placed 


and the retractor removed before they were tied. 
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Results 


There were no postoperative deaths. One patient (J pouch) has 
had to have her pouch removed because of ischaemia (Table 2). 
This was in a patient where the superior mesenteric artery 
had been divided. Unfortunately the trephine in the abdominal 
wall for the proximal loop ileostomy was too tight and the 
entire small bowel distal to the covering ileostomy became 
ischaemic and had to be resected. One other diabetic patient 
(J pouch) developed pelvic sepsis after closure of the loop 
ileostomy. At relaparotomy a leak was demonstrated by air 
insufflation of the pouch under water and, after repair, a loop 
ileostomy was re-established. The ileostomy has now been 
closed and the functional results are satisfactory. 

Wound sepsis was recorded in five patients (15 percent). 
Including the leak from the pouch, pelvic sepsis occurred in 
three patients (9 per cent). Four patients developed transient 
strictures at the ileoanal anastomosis; all were managed by 
gentle dilatation, usually without anaesthesia. One patient 
developed a low fistula from the site of the ileoanal anastomosis 
to the vulva. This was managed by repeated tightening of a 
Prolene® seton. Although there is a persistent short stricture, the 
patient has complete continence and there is no soiling. Three 
patients had an episode of intestinal obstruction, two of whom 
required laparotomy because this failed to resolve with con- 
servative management. Four patients had pouchitis during 
follow-up which responded promptly to metronidazole therapy; 
three of these patients had an ileoanal stricture at the time of 
pouchitis. The incidence of complications did not differ between 
the groups. 

The median total operating time was 200 min (165--290) for 
the stapled J pouch compared with 255 min (220-330) for the 
sutured W pouch (P < 0-05). 

Functional results could not be evaluated in three patients 
at the time of assessment (all J pouches) because of pouch 
excision for ischaemia, secondary loop ileostomy for pouch leak 
(both described) and a third patient who requested a secondary 
loop ileostomy because of diarrhoea (median frequency per 
24 h: 7). One of these patients has subsequently bad the stoma 
closed. The median frequency of defaecation in the 30 evaluable 
patients was identical (Figure 1; Table 3). No patient is 
mcontinent and only four patients have urgency, but these four 
have only been followed up for <4 months. Two patients 
followed for >4 months complained of occastonal nocturnal 
soiling (one J and one W pouch). One patient followed for 
>4 months occasionally wears a pad at night-tume for fear of 
occasional leakage (J pouch). All patients claim they can 
discriminate passage of gas from semi-solid or liquid stool. 

Analysis of the 24 patients, who have been followed up for 
>4 months after restoring intestinal continuity, reveals no 
difference between the groups, the median frequency being four 
per day and once at night in both groups. Only seven of twelve 
patients having a J pouch and five of twelve with a W pouch 
needed to continue taking antidiarrhoeal drugs. 


Table 3 Functional results in evaluable patients 


J pouch W pouch 
(nm = 15)* (n= 15) 
Frequency: day 5 3-7) 5 (3-8) 
night 1 (0-1) 1 (0-2) 
antidiarrhoeals 10 8 
Incontinence 0 0 
Urgency 2t 2t 
Soiling: day 0 0 
night 1 1 
Pads’ day 0 0 
night 1 0 
Failure of discrimination 0 0 





* 3 patients could not be evaluated at assessment; t patients followed 
up for <4 months. Values in parentheses are ranges 


1009 


Comparison af J and W pouches for restorative proctocolectomy: M. R. B. Keighley et al. 


Length of hospital stay (days) 





J Ww 


Figure 2. The length of hospital stay m days after the two pouch 
procedures. Large filled circles: no covering ileostomy 


Duration of hospital stay was similar and the impact of 
avoiding an ileostomy on hospital stay ıs shown in Figure 2. 


Discussion 


Despite small numbers this randomized trial has failed to show 
any significant advantage of the potentially more capacious W 
pouch over the more rapidly constructed stapled J pouch. This 

_ series consists of a consecutive group of 33 patients under the 
care of one surgeon who had already gained experience of the 
procedure and each design of pouch from 25 earlier operations. 
Hence, this comparison is quite different from those reported 
from other UK centres'®:?° where functional results of the 
larger pouch have been shown to be superior. In the St. Mark’s 
series, the W pouch was introduced after the three-lumen S 
pouch because of dissatisfaction with the functional results. The 
four-lumen pouch was introduced only after considerable 
experience of the operation had been gained, whereas the 
smaller S and J pouches were used much earlier in the series 
where there was a higher incidence of pelvic sepsis. Indeed, 
another surgeon in the same institution has reported good 
results with the long J pouch (P. R. Hawley, personal 
communication). For this reason, we felt compelled to compare 
these two pouch designs by a randomized trial. 

The incidence of pelvic sepsis falls with increasing experience 
of the operation!?:?!:2?, We believe that pelvic sepsis is one of 
the factors which has the greatest impact on functional out- 
come!5, Indeed, in a recent physiological assessment we have 
shown that pelvic sepsis is a much more important determinant 
of pouch function than pouch design??. Pelvic sepsis is associ- 
ated with a stiff non-compliant pouch, an irritable small bowel 
and low anal pressures?*?°, For these reasons we believe that 
comparison of pouch design must be undertaken after a surgeon 
has worked his way through the learning curve attending this 
operation. 

We accept that some patients have had a previous colec- 
tomy, but an audit from this unit has failed to demonstrate any 
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detrimental effect of previous colectomy on outcome’*. Al- 
though the study was not confined to patients with ulcerative 
colitis, the incidence of familial adenomatous polyposis and 
functional bowel disorders was evenly distributed between the 
groups. Other variables such as the extent of rectal and anal 
mucosectomy were standardized as was the method of ileoanal 
anastomosis. 

The duration of operation was significantly shorter using 
the stapled J pouch. The impact of stapling over suture 
techniques for construction of the J pouch was not tested and 
it is likely that the use of the stapler was largely responsible 
for the operation time difference between the groups. Admit- 
tedly avoidance of a loop ileostomy shortened the duration of 
the operation and the duration of hospital stay but the numbers 
having no covering stoma were identical ın both groups. As in 
the experience of others”®, elimination of a proximal ileostomy 
in this series had no detrimental influence on complications or 
functional outcome. Indeed, it is our usual practice to dispense 
with a loop ileostomy, particularly as we now use a stapled 
ileoanal anastomosis*’. A further advantage of the stapled 
pouch and ileoanal anastomosis is that the entire operation 
(even with a colectomy) can be completed in between 2 and 24 b. 

We see no obligation to increase the number of patients 
entered into this study as no advantage has been demonstrated 
with the use of the more prolonged operation. Indeed, in 
contrast to Thomson et al.’s theory’* we believe that the 
longer more oval J pouch fits more comfortably in the narrow 
male pelvis than the rounder and shorter quadruple pouch. 


Appendix 


The manufacturers of the registered products mention in the text 
are as follows: TA30® and GIA®, Autosuture Company, 
Conneticut, USA; PCL50® Prolene® and Vicryl®, Ethicon 
Ltd., Edinburgh, UK; 30 Maxon®, Davis and Geck, Gosport, 
UK 
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Abdominoperineal and anterior 
resection of the rectum with 
retrocolic omentoplasty and no 
drainage 


Forty consecutive patients scheduled for either low anterior resection or 
abdominoperineal resection of the rectum have been studied. After 
standard procedures, carried out by all grades of surgeons, the omentum 
was mobilized as a pedicle graft based on the left gastro-epiploic arcade 
and transposed to the pelvis or perineum. All wounds were closed pri- 
marily without drainage. Twenty-six patients had anterior resection, 
11 abdominoperineal resection and 3 an extended Hartmann’s operation. 
Patients were assessed clinically and radiographically by Gastrografin® 
enema and ultrasound for evidence of anastomotic leakage, pelvic 
collections and wound healing. After anterior resection there were three 
radiological leaks and no overt clinical leaks. One patient had a collection 
related to a leak. Of 11 perineal wounds 8 healed primarily in 2 weeks and 
all healed by 4 weeks. There was no frank wound breakdown. The three 
patients who had Hartmann’s operations all healed without complication. 
There were no unavoidable complications of the procedure. Retrocolic 
omentoplasty is a simple, safe and effective adjunct to rectal surgery. The 
additional time taken (15—20 min) is well rewarded by sound healing of 
these operations. 

Keywords: Omentum, anterior resection, rectal anastomosis, abdominoperineal, perineal 


Hospital, Birmingham, UK wounds 


The incidence of leakage at rectal anastomoses varies 
considerably, between OS percent and 30percent, and 
accounts for a substantial morbidity, mortality and prolonged 
hospital stay. After anterior resection drainage of the pelvis 1s 
common practice in Britain. Eighty-five per cent of surgeons 
routinely drain the operation? with the objective of evacuating 
the retrorectal space of blood and serosanguinous exudate. 
Experimentally it has been shown that the pelvic dead space 
contributes to leakage? but it is questionable whether drainage 
is the optimum method of resolving the problem. Several 
experimental studies have questioned the role of surgical drains 
in causing leakage** particularly when they are placed next to 
an anastomosis®. In the pelvis the drain unavoidably lies near or 
adjacent to the anastomosis, perhaps increasing rather than 
reducing the risk of dehiscence. 

It has long been recognized that the omentum can protect 
anastomoses and secure healing’ but this potential has not 
been widely exploited. In this report we describe our experience 
of using the omentum for low colorectal anastomoses and 
primary perineal wound closure after abdominoperineal 
excision of the rectum. The technique employed was modified 
from that previously described in 1977 by Goldsmith!’ and 
more recently by Bunt et al.'! in 1984. 


Patients and methods 


Since 1 March 1986 all patients scheduled for anterior resection or 
abdominoperineal (A~P) rectal excision under the care of one 
consultant surgeon (W.N.W.B.) have been entered prospectively into 
the study. Patients underwent the standard surgical practice of the firm, 
which for restorative resections included bowel preparation with 
Picolax and antibiotic prophylaxis with cefuroxime 15g and 
metronidazole 500mg IV on induction of anaesthesia and 8 hourly 
cefuroxime 750mg and metronidazole 500mg IV for 24h For 
abdominoperineal resections a rectal washout only was admunistered. 
All operations were carried out under general anaesthesia supplemented 
by epidural Marcain for A—P resections. 
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Technique of retrocolic omentoplasty 


A standard resection and anastomosis or synchronous abdomino- 
perineal excision was performed. Anastomoses were constructed using 
one layer of interrupted 2/0 Nurolon*. The omentum was divided 
longitudinally towards the transverse colon and the left half mobilized 
from the transverse colon. When mobilization of the splenic flexure was 
required the omentum was freed simultaneously. In most cases 
additional length of omentum was required and this was achieved by 
separating the omentum from the greater curve of the stomach, while 
preserving the gastro-epiplosc artery on the omental side. The omentum 
was then brought down, usually through the lesser sac and transverse 
mesocolon to lie in the para-aortic gutter, or laterally when the colon 
had been extensively mobilized. The omentum was dropped over the 
pelvx brim and placed behind and to the right of the bowel, filling the 
space. Initially the anastomosis was circumferentially wrapped but this 
was abandoned after two patients developed strictures. 

After perineal dissection the omentum was placed so as to fill the 
pelvic cavity and floor. The pelvic peritoneum was sutured to the 
omentum with a running 2/0 chromic catgut suture and the perineal 
subcutaneous fat and skin sutured over the omentum to achieve prmary 
closure. All wounds were closed without drainage. The nght half of the 
omentum was used to protect the bowel deep to the abdominal incision 
which was closed in layers with monofilament nylon. 

Postoperatively patients were given clear fluids orally on the return 
of bowel sounds or passage of flatus per rectum and a light diet was 
started after the passage of stool. Patients with a perineal wound were 
nursed in standard hospital beds with regular two-hourly turnmg 
followed, on the second postoperative day, by sitting out on chairs with 
foam cushions. Ring cushions were not used. 


Assessment 


Patients were observed clinically on routine rounds and four-hourly oral 
temperature was recorded until ıt was no more than 37°C for 24 h. The 
number of days of temperature elevation above 37-5°C was recorded. 

Between the 10th and 14th postoperative day patients underwent an 
ultrasound scan of the pelvis to look for fluid collections. After anterior 
resection, between the 10th and 14th postoperative day, a Gastrografin 





* Nurolon is a trademark of Ethicon Ltd, UK. 
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Table 1 Details of patents and operations 














Diagnosis Sex 
Diverticular 
Cancer disease Colitis Male Female Total 
Anterior resection 19 6 1 9 17 26 
Hartmann’s operation 3 — — 2 1 3 
A-~P resection 9 — 2 8 3 11 
Total 31 6 3 19 21 40 
Table 2 Grade of surgeon performing operations 
TEFA postoperative temperature and stay in hospital are shown in 
Coada easier Reor Toal Table 3. The surgical results are shown in Table 4. 

Anterior resection 9 ii í 6 26 ; 
H ‘operation 1 E 3 Anterior vesechon , 
A-P resection 10 1 _ 11 One patient developed signs on the sixth postoperative day 
Total 2 20 14 6 40 suggestive of anastomotic leakage. Lower abdominal pain and 


enema was performed The anastomosis was further assessed by 
sigmoidoscopy at the first out-patient follow up,-usually at 6 weeks, to 
check for defects or strictures and measure its height (cm) from the anal 
margin. Sigmoidoscopy was repeated at 3 months. 

After perineal dissection primary healing was defined as complete by 
the day of suture removal. At'3 months the perineal wounds were 
assessed for strength by asking the patient to strain down while leanung 
towards the examination couch. 


Patients 


Retrocolic omentoplasty was used in 40 consecutive patients with a 
mean age 65+ 10-9 years The diagnoses, sex and'operations performed 
are shown in Table 1 and the grade of surgeon in Table 2. 

Bowel preparation before anastomosis was described as good (clean, 
dry/mucous colon) in 20 patients and fair (mild faecal remnants) in 2 
patients. Four patients, two of whom had emergency procedures for 
obstruction, were poorly prepared and underwent on-table antegrade 
colonic washout!? before primary anastomosis. Five patients, who all 
had anterior resection, had additional en bloc resections which mcluded 
hysterectomy (2), a cuff of bladder (2), loops of smali bowel (2) or vaginal 
vault (1) Other incidental findings included a carcinoid tumour of the 
appendix and a lymphoma. 


Sites of anastomoses 

The anastomosis was in the lower third of rectum in 9 patients (defined 
as up to 7-5 cm from the anal margin), in the middie third m 10 (between 
75 and 12cm) and in the upper third in 7 (above 12 cm). The upper third 
anastomoses were included when, at the time of operation, the 
mesorectum was mobilized and the anastomosis was constructed below 
the highest, posterior, reflection of the peritoneum 


-Results 


One patient, a woman aged 82, died from myocardial 
infarction on the ninth postoperative day. Post-mortem 
exammation confirmed that the anastomosis was intact and that 
there was no evidence of a pelvic collection. One patient with 
Parkinson’s disease suffered a myocardial infarction which, 
combined with his immobility, delayed his discharge after A~P 
resection to 33 days. 

Within 30 days of operation there were four overt 
abdominal wound infections (10 per cent), one burst abdomen 
and no perineal sepsis. One patient had bleeding through the 
perineal wound which was traced to the cut edge of the 
omentum where diathermy coagulation had been used. The 
patient made an uneventful recovery although primary healing 
was delayed to 4 weeks by a few granulations in the perineum 
where a drain had been inserted during re-exploration. 

There were no instances of early (within 30 days) or late small 
bowel obstruction and none of the patients required reoperation 
for omental ischaemia. The mean pre- and postoperative 
haematological and biochemical results and the days of 
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fever for 24h settled on treatment with clear fluids and 
antibiotics. Later the Gastrografin enema confirmed the 
presence of a leak and ultrasound showed a small retrorectal 
collection. This patient had a very scanty omentum which only 
covered the pelvic brim. He later developed a soft anastomotic 
stricture, which was easily dilated digitally. In two patients a 
delayed rise in temperature was explained by proven urinary 
tract infection, with an appropriate response to treatment. None 
of the patients showed any clinical evidence of intraperitoneal or 
pelvic collections. 

All patients who survived had a Gastrografin enema and in 
three a radiological leak was demonstrated. Two patients were 
entirely asymptomatic but one, a 29-year-old woman with 
carcinoma and an anastomosis at 7cm, after 10 days at home 
had a vaginal discharge which lasted 4 days. This was thought to 
be due to a small collection. She had not had an ultrasound 
examination. 

Ultrasound examinations were attempted in 21 patients but 
only 17 were technically satisfactory. Only the patient with a 
leak was found to have a collection. 

During out-patient follow-up a total of four anastomotic 
strictures were found. One was dilated digitally and one, in the 
29-year-old woman, was dilated with a sigmoidoscope at 6 
weeks. The other two required dilatation under general 
anaesthetic twice and three times respectively after resections for 
diverticular disease and carcinoma. Gastrografin studies were 
norma] in both cases. 


Abdominoperineal resection 

Nine patients had a traditional perineal dissection for 
carcinoma using an elliptical para-anal incision with 
preservation of the coccyx. Two patients with ulcerative colitis 
had an intersphincteric dissection for non-emergency 
proctocolectomy. Both were receiving steroid therapy at the 
time of operation. Apart from the patient who bled, all achieved 
primary healing. Perineal sutures were removed on average on 
the 12th day (12:5+3-4, range 10-16 days). Longer stays in 
hospital were not caused by problems related to the wounds 

Ultrasound examinations were done in eight patients and in 
five were satisfactory. None demonstrated an intrapelvic 
collection. 

All the perineal wounds have remained soundly healed with 
no evidence of prolapse but the average follow-up is only 94+ 
5-8 months (range 2-21). One patient re-presented 3 months 
after A-P resection with a large deep perineal abscess from 
which Escherichia coli was isolated. Postoperatively he had 
required prolonged bladder drainage by indwelling catheter and 
at 2 months had an endoscopic incision of a posterior urethral 
stricture. The abscess may have been due to this procedure. His 
ultrasound examination at 10 days had shown no evidence of a 
collection. 
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Table 3 Pre-operatwe biochemical and haematological values and postoperative temperature and days in hospital 














Haemoglobint Total protent Postoperative days 
(g/dl) (g/1) Days of fevert in hospitalt 
Anterior resection 13-8417 746445 10 (0-2) 11 (7-26) 
Hartmann’s operation 121413 73-3 41-2 125-28 16, 14, 14* 
A-P resection 13-2415 71044 14 (8-33) 





* Actual values; f mean +s.d.; t median and range; A-P, abdominoperineal 


Table 4 Results of rectal surgery with omentoplasty in 40 patients 








Clinical Radiological 
Anterior resection 
Leaks 1 3/25 
Collections 0 1/17 
Strictures 4 
Hartmann’s operation 
Collections 0 0/3 
Primary heal 3 
A-P resections 
Collections 0 0/8 
Primary heal 
2 weeks 8 
4 weeks 11 





Hartmann’s operation 

Three patients with advanced carcinoma were treated by an 
extended Hartmann’s procedure to avoid the perineal 
dissection. Tube drains were not used and the omentum was 
placed down to the rectal stump, which was oversewn in one 
case. All of these patients healed per primam, with no collections. 


Discussion 
Previous reports have proclaimed the benefit to healing of using 
the omentum to fill the pelvic space after urological and rectal 
surgery® 113-16 and also after oesophageal anastomosis! 7. The 
value to rectal anastomosis has not been evaluated critically by 
objective tests, such as contrast enema, but two previous reports 
of unspecified numbers of patients have claimed no leakage’®!?, 
Of our 26 patients undergoing anterior resection, all but 
. the patient who died had a Gastrografin enema. Three 
(12 per cent) of these examinations demonstrated a leak. None 
of the patients had clear-cut clinical evidence of a leak although 
one suffered lower abdominal pain and fever for 24h which, 
. with the knowledge of the enema, was attributable to a leak. As 
adequate omentum was not available ıt can be argued that this 
case should not be regarded as a failure of the technique. In the 
case of the 29-year-old woman, the leak was entirely 
asymptomatic, although she later developed a vaginal 
discharge. This would not normally be regarded as a significant 
clinical leak. In the third case the leak was asymptomatic. 
After low anterior resection overt clinical leakage rates of 
4 per cent, 8 percent and 10 per cent have been attributed, in 
uncontrolled series, to various forms of surgical drainage of the 
presacral space'®-2°. Although there is substantial experimental 
evidence** that drains are harmful to colonic healing this 
hypothesis has not been tested clinically. Matheson et al.?!, who 
recently reported only 3 clinical leaks in 140 single-layer 
colorectal anastomoses, stated that the anastomoses were never 
drained but a fine suction drain was placed into the sacral 
hollow, In their series among the 41 anastomoses constructed 
below 12cm there were only 2 (5 per cent) leaks. Without 
monitoring by contrast enema we would have claimed a zero 
leakage rate with omentoplasty in the present series. 
Experimentally in dogs” a large dead space, achieved by wide 
pelvic clearance and colorectal anastomosis, has been 
associated with increased anastomotic leakage rates. When 
pedicled omentum was used to fill the pelvis, healing was much 
improved even in the presence of blood inoculated with E. coli. 
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1-0 (0-7) 





The ability of omentum to clear infection has also been 
demonstrated after deliberate soiling of aortic grafts??. 

Various techniques involving some form of drainage have . 
been advocated for the management of perineal wounds after 
recta! excision. One of the more successful methods involved a 
complex suction irrigation system and achieved 90 per cent 
primary healing at 3 weeks and all wounds healed by 2 
months**-?4, In contrast, primary closure of the perineum and 
pelvic floor with suction drainage of the dead space will achieve 
healing in two-thirds of patients by 3 months?*-?” with some 
20 percent remaining unhealed by 6 months. With open 
drainage and packing as few as one-third have healed by 3 
months?*-?7, 

With an omental pedicle graft, primary healing of the 
perineal wound has been achieved in more than 90 per cent of 
patients by 2 months'*!*. In two of these reports'*:!© drains 
were used in addition to omentum. In the largest series'* 38 out of 
49 healed primarily and 48 were healed at a mean of 40 days. In 
our experience the omentum alone has worked satisfactorily, 
and primary healing was achieved in eight of the eleven cases 
within 12 days. Of those with delayed healing, one followed 
secondary insertion of a drain while the other two patients had 
intersphincteric dissections with prolonged bloody discharge 
but primary healing was complete by 3 and 4 weeks. Thus all 
patients were healed within 4 weeks. In one case of tumour the 
rectum was perforated with considerable contamination. The 
wound was irrigated with cetrimide and closed. Antibiotics were 
administered for 5 days and primary healing occurred without 
complication. 

The extended Hartmann’s operation has a reputation for 
postoperative pelvic sepsis?®:?° although, ın modern practice, 
this may be undeserved*°. We undertook this procedure three 
times and Moreaux et al.’* reported use of the omentum 
without drainage in 12 cases, also with no septic complications. 

The technique takes only 15-20 min to perform and we had 
only one complication, namely haemorrhage from the cut edge 
of the omentum. Diathermy coagulation had been used instead 
of ligation, as discussed by others’. The dominant blood supply 
to the omentum comes from the right gastro-epiploic arcade 
and a case can be made for mobilization based on this pedicle 
rather than the left. In common with others!®1!+!3-!5 we found 
no clinical evidence of omental ischaemia from using the left 
arcade. This method has the advantage of a more direct route to 
the pelvis, particularly when passed retrocolically, thus 
increasing the available omental length. Furthermore, 
separation of the omentum from its attachment to the pancreas 
and duodenum is not always satisfactory and may result in 
troublesome bleeding. 

We, in common with others'*:!®, have had no evidence of 
early small bowel obstruction, a problem which is often cited as 
a reason for not placing the omentum 1n the pelvis. When passed 
through the transverse mesocolon the omentum lies postenorly, 
thus avoiding the risk of creating an axis for small bowel 
rotation. The omental plug facilitates closure of the pelvic 
peritoneum and prevents herniation of the gut into the pelvis. 
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Pre-operative or postoperative 
colonic examination for 
synchronous lesions in 
colorectal cancer 


A review of 130 consecutive large bowel examinations at which a cancer 
of the colon. or rectum was diagnosed has been undertaken. Of 50 
patients examined by colonoscopy, the whole colon was seen in only 21 
(42 per cent) and almost half of these had a tumour in the caecum or 
ascending colon. In most cases, an incomplete examination was a result 
of narrowing of the lumen by the tumour preventing passage of the 
endoscope. Of 80 patients examined by double contrast barium enema, 
the entire length of the colon was visualized in 83 per cent but the quality 
of the examination was sufficient to confidently exclude synchronous 
neoplastic lesions in only 51 percent. The incidence of synchronous 
cancer in this series was within the expected range, although two such 
cancers were not detected until laparotomy, but the incidence of 
synchronous adenomas was two-thirds of the expected number in 
colonoscopy patients and one-third in those examined by barium enema. 
It is concluded that, in, patients with known colorectal cancer, pre- 
operative investigation is unreliable for the detection of all synchronous 


Southampton General Hospital, 
Tremona -Road, 
Southampton SO9 4XY, UK 


There is a significant risk of synchronous neoplasia in patients 
being treated for colorectal cancer. Recent reports suggest that 
the risk is from 4-5 to 9 percent for a synchronous cancer’? 
and from 27 to 29 per cent for a synchronous adenoma>*. Often 
synchronous cancers do not adversely affect the prognosis if 
they are recognized and treated promptly* but, if ignored, 
present later as a so-called ‘early metachronous’ growth which 
may be at a more advanced stage. The significance of syn- 
chronous adenomas is not fully understood but their presence 
is associated with an increased risk of metachronous colorectal 
cancer®. Those in the general population with an adenomatous 
polyp may havea six-fold increased risk of developing colorectal 
cancer subsequently”. It has been suggested that patients with 
a primary colorectal cancer require complete eradication of 
synchronous adenomas to establish a clean colon. Double 
contrast barium enema (DCBE) is the commonest investigation 
used to examine the large bowel in the UK but it has failed to 
demonstrate synchronous tumours in some reported in- 
stances?* and, even in expert hands, does miss some small 
adenomas: Colonoscopy is more accurate for the detection of 
adenomas <1cm in size but the importance of such small 

~” tumours is uncertain as they may take several years to become 
overt cancers®. It is clear that pre-operative diagnosis of 
synchronous lesions is preferable as the choice of operative 
procedure may be affected; however, it is not clear how often 
a satisfactory examination is possible pre-operatively. A study 
has been undertaken to determine the quality of pre-operative 
examination of the large bowel in patients with colorectal 
cancer. 


Patients and methods 


A review was carried out of 130 consecutive examinations (80 DCBE 
and 50 colonoscopy) at which a diagnosis of colorectal cancer had been 
made and a complete examination of the colon had been attempted. 
Patients presenting with clinical evidence of intestinal obstruction or 
those ın whom the cancer was confined to a polyp and suitable for 
endoscopic treatment were not included in the study. The extent of the 


neoplasia and that patients should have postoperative colonoscopy. 
Keywords: Multiple colonic neoplasia, colonoscopy, barium enema 


examination, quality of view obtained and presence of synchronous 
disease was recorded. The quality of DCBE was determined from the 
radiologist’s report at the time of the examination and was classified 
into three grades (Table 1). The quality of colonoscopy was determined 
by the endoscopist and sumilarly graded. In addition, the presence of 
other benign disease which might affect the ability to recognize 
synchronous neoplasia (e.g. severe diverticular disease) was noted. The 
bowel preparation was the same for both procedures and consisted of 
Picolax® (Ferring AB, Sweden), 1 sachet, and X-prep® (Napp Labora- 
tories, UK), 75ml, taken together 24h before the exammation and 
Pywolax, 1 sachet, on the morning of the examination. 

To assess the results, patients were divided into those with proximal 
and distal cancers (Figure 1). Patients with a proximal cancer would 
normally be treated by a right hemicolectomy and thus examination 
of the short segment of bowel proximal to the tumour was not absolutely 
necessary as it would not affect the management of the patient. For 
those with a distal cancer, the detection of synchronous neoplasia in 
the proximal bowel was required as this would not be removed as part 
of a standard surgical resection, An examination was defined as 
‘satisfactory’ for the purposes of this study if views were obtained which 
were good enough to confidently exclude neoplasia of the large bowel 
that would remain after a standard surgical resection of the main cancer. 


Results 


The site of the cancer in all patients is shown in Figure 1; the 
80 patients who had DCBE were aged 31—90 (median 70) years, 
and the 50 who had colonoscopy were aged 28-88 (median 69) 
years. There was a greater proportion of cancers of the caecum 
among patients having barium enema but the proportions at 
other sites were similar. 

In the DCBE group there were 30 patients who had a 
proximal carcinoma; all patients had complete examination of 
the large bowel but in 5 patients views of the colon distal to the 
tumour were. of poor quality and 3 patients, in whom the 
technical quality of the films was good, had severe diverticular 
disease which made identification of synchronous neoplasms 
difficult in the affected region. Of the 50 patients with a distal 
tumour, 36 had a complete examination but the quality was 
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Table 1 Quality of exammation in patients with proximal and distal tumours 














; ‘Satisfactory’ 
Examination Complete but Complete and examination 
n incomplete poor views good views (%) 
Proximal tumour ' 
DCBE 30 0 5 25* 22 (73) 
Colonoscopy 11 2 0 9 11 (100) 
Distal tumour 
DCBE 50 14 13 23* 19 (38) 
Colonoscopy ; 39 27 0 12 12 (31) 
* Seven patients with severe diverticulosis are included in these two groups; DCBE, double contrast barium enema 
Table 3 Grade of doctor performing examination 
DCBE Colonoscopy 
C SR R Cc SR R 
Proximal cancer 15 9 6 5 3 3 
Distal cancer 2i 9 20 16 9 14 
Total 36 18 26 21 12 17 





Proximal Distal 

Figure 1 Distribution of cancer in 130 patients 

Table 2 Overall results of examination 

Examination Result ; % 

DCBE i Complete 83 
Satisfactory 51' 

Colonoscopy Complete 42 
Satisfactory : 46 


DCBE, double contrast barium enema 


poor in 13 of these. In addition, 4 patients with a complete 
examination of satisfactory quality had severe diverticulosis. 
Therefore, in all patients having DCBE, synchronous neoplasia 
could not be excluded in 39 (49 per cent) of 80 patients although 
complete examination was achieved ın 66 (83 percent) (Tables 1 
and 2). 

Of the 50 patients diagnosed at colonoscopy, 11 had a 
proximal cancer and in 2 the endoscope was not passed to the 
caecum but, for the reason given above, effectively all had a 
satisfactory examination. Among those patients with a distal 
tumour, 23 could not have complete examination of the colon 
because the tumour narrowed the lumen sufficiently to prevent 
passage of the colonoscope. In a further 4 patients, the tumour 
was passable but a complete examination was not achieved for 
technical reasons. Therefore, although the quality of view was 
good in all patients, synchronous lesions could not be excluded 
in 27 patients (54 percent) because of incomplete endoscopy 
(Tables 1 and 2). 

For all patients, the seniority of the doctor performing 
DCBE or colonoscopy was similar (Table 3) as was the 


Br. J. Surg., Vol. 75, No. 10, October 1988 


DCBE, double contrast barium enema; C, consultants; SR, senor 
registrar; R, registrar 


Table 4 Pathological classification of cancers 


DCBE Colonoscopy 

A B Cc A B Cc 
Proximal cancers 2 15 13 1 4 6 
Distal cancers 7 28 15 5 21 13 
Total 9 43 28 6 25 19 


DCBE, double contrast barium enema; A, B and C refer to Dukes’ 
classification 


pathological stage of the maim cancer, determined by Dukes’ 
classification (Table 4). The grade of doctor performing the 
examination did not appear to have any effect on the result 
except that in all of the cases diagnosed by colonoscopy in 
which the tumour was passable but examination was incomplete 
for technical reasons the endoscopist was a trainee. A cicatrizing 
cancer that either obstructed the flow of barium (10 patients) 
or prevented passage of the colonoscope (25 patients) was 
Dukes’ A in 2 patients, B in 19 patients and C in 14 patients 
which is not greatly different from the overall distribution of 
Dukes’ classification. 

The incidence of synchronous cancer was 6 per cent overall. 
A second cancer was detected in four patients at DCBE and 
one was missed and discovered at laparotomy (a patient with 
a proximal rectal cancer who had a complete, satisfactory 
DCBE showing marked diverticular disease had a synchronous 
cancer of the proximal sigmoid colon). A second cancer was 
detected in two patients at colonoscopy and a further one was 
discovered during laparotomy in a patient who had had 
incomplete colonoscopy (a patient with a carcinoma of the 
splenic flexure who had incomplete colonoscopy for technical 
reasons had a synchronous cancer in the caecum). Synchronous 
adenomatous polyps were noted in six patients (8 percent) 
having DCBE and eight patients (16 percent) having colono- 
scopy. The overall incidence of synchronous polyps is not 
known. 


Discussion 


In this study both pre-operative DCBE and colonoscopy have 
been found less than satisfactory for the detection of syn- 
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chronous neoplasia. Examination of the whole colon and 
confident diagnosis or exclusion of all synchronous lesions have 
not been achieved in 49 and 54 per cent respectively. DCBE has 
allowed a complete examination in most cases but the quality 
of the examination has been the chief reason for an unsatisfac- 
tory result because a small amount of retained faeces can 
prevent exclusion of synchronous polyps. Although the assess- 
ment of quality could have been improved by blind assessment 
by a single radiologist, the proportion of satisfactory examina- 
tions is similar to such a review performed recently in 
Southampton (J.R., unpublished data) and higher than that 
achieved at routine DCBE in a recent report from another 
' centre’; thus the quality has, if anything, been over-estumated. 
Effective bowel preparation is of paramount importance for 
accurate DCBE but the presence of a carcinoma anywhere in 
the large bowel may, in our opmuon, inhrbit the effect of 
preparation; we have observed that marked proximal faecal 
loading on a plain abdominal film in a patient prepared for 
DCBE 1s a sign suggestive of distal stricture. The ability of 
severe diverticular disease to mask a neoplasm arising in the 
affected bowel segment is a well-recognized problem of all large 
bowel contrast radiology!® and was the reason one syn- 
chronous cancer was missed in our study despite good bowel 
preparation, 

With endoscopy the quality of view cbtained was satisfac- 
tory in all cases in this series because where there was faecal 
residue present it could be removed or identified as such. 
However, cicatrizing cancers frequently narrowed the lumen 
preventing passage of the endoscope. This will not affect the 
management of the patient with a proximal cancer as 
adenomas in the distal bowel can still be detected and treated, 
but the majerity of colorectal cancers occur distally and this 
restricts the number of patients in whom bowel distant to the 
primary lesion can be examined. In addition, there will be a 
few patients in whom endoscopy is incomplete because it is 
technically difficult; a survey of 674 endoscopists in the USA 
showed the caecum was reached in 75 percent of diagnostic 

.colonoscopies on average!!. 

It is obviously preferable to know ın advance if synchronous 
+ neoplasms are present; the operative procedure has been altered 
ın 43-88 percent of patients in whom a synchronous cancer 
has been discovered in earlier reports*:!7. Pre-operative DCBE 
may be better than colonoscopy for detecting a synchronous, 
proximal cancer because the whole colon is seen in a greater 
proportion of cases but it cannot be completely relied upon to 
do so and careful palpation of the whole colon at laparotomy 
remains essential We are not aware that any cancers were 
missed among the patients studied but in a large series reported 
from a specialist centre’? 33 percent of synchronous cancers 
were only discovered when the operative specimen was opened; 
several patients presented within 3 years of surgery with a 
metachronous cancer. Our results suggest that DCBE is still 
less sensitive for the detection of synchronous adenomas and 
even small ones (<10mm) may be of importance'+. The 
proportion of patients with a synchronous adenoma who had 
endoscopic examination was twice that of DCBE, although half 
the colonoscopies were incomplete, but this difference does not 
reach statistical significance. However, the incidence of 
adenomas was lower than that expected, even in the colono- 
scopy patients, and thus some polyps have probably been 
missed in both groups. 

Intra-operative endoscopy is an alternative method of 
investigation and should allow both a complete examination 
and good views in all cases. However, it is time-consuming, 
adding about 20 min to the operation, technically more difficult 
than might be expected and adds the risk of further complica- 
tions to those of the operation; for example distention of the 
bowel with air during endoscopy can make closure of the 
abdomen difficult'*. We feel that intra-operative endoscopy is 
disruptive, and not entirely reliable; it would be unacceptable 


to many surgeons, although good results have been described 
in a small number of cases'®. 

It seems unsatisfactory to embark upon long-term follow-up 
of patients treated for colorectal cancer if the patient has not 
had thorough investigation for synchronous lesions at the time 
of primary treatment. Our study shows that, in many patients, 
pre-operative colonoscopy may be impossible; we do not feel 
that the group of cancers studied is atypical. Acute presentation 
of colorectal cancer with established large bowel obstruction 
is still common and the ‘apple-core’ appearance of many cancers 
on radiology demonstrates how narrow the lumen can become 
in those without symptoms and signs of obstruction. However, 
it ıs probably not necessary to modify the operative procedure 
in every patient with synchronous adenomas as these can be 
treated endoscopically at a later date. It-has been suggested 
that such patients should have total colectomy and ileocolic 
anastomosis'’, but we agree with others who favour such 
radical treatment only in younger patients with multiple 
adenomas”. 

We conclude that, in a patient known to have colorectal 
cancer, pre-operative investigation to exclude synchronous 
neoplastic lesions may be of little value. We suggest that all 
patients, especially those who have not had previous endoscopic 
examination of the whole remaining large bowel, should have 
postoperative colonoscopy. 
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Endoluminal ultrasound and 
computed tomography in the 
Staging of rectal cancer 






Pre-operative staging of rectal cancer might define patients with diseas 
confined to the rectal wall without lymph node metastases, in whom loc 





ly 
excision might be appropriate, or patients with extrarectal spread, who 
might benefit from pre-operative radiotherapy, With these objectives, 
36 consecutive patients with rectal cancer were studied by endoluminal 
ultrasound: 17 of them also underwent computed tomography (CT) of 
the pelvis. The results were correlated with the findings at operation 
and subsequent pathological examination. Endolwminal ultrasound 
correctly predicted invasion of the tumour through the rectal wall in 
86 percent of patients, with a sensitivity of 96 per cent and specificity 
of 50 percent, but correctly identified lymph node metastases in only 
61 per cent of patients (sensitivity 57 per cent; specificity 64 per cent). 
CT correctly predicted invasion through the rectal wall in 94 per cent 
of cases, with a sensitivity of 100 per cent and specificity of 67 per cent 
and correctly identified lymph node metastases in 70 per cent of patients 
(sensitivity 25 per cent; specificity 85 per cent). These findings indicate 
that both endoluminal ultrasound and CT may be helpful in selecting 
patients for pre-operative radiotherapy. Neither technique, however. 
can reliably identify lymph node metastases and therefore cannot be 
used to select patients who would be suitable for local excision. 

Keywords: Rectal cancer, computed tomography, endoluminal ultrasound. pre-operative staging 
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The extent of surgical resection of the rectum for rectal cancer 
is limited by the pelvic side walls and by adjacent pelvic viscera. 
These anatomical limitations help to explain the incidence of 
local recurrence, which ranges from 2 percent to 43 percent!. 


ination and 17 of them also had a CT scan performed. Detail 
patients are given in Table 1. All patients had histolos 





Adjuvant therapy might improve these figures, particularly in 
the case of locally advanced tumours for which surgical excision 
with a wide margin is not feasible. Pre-operative, low dose 
radiotherapy appears to offer little benefit in terms of local 
recurrence, but recent reports of the use of higher dose regimens 
suggest that the incidence of local recurrence may indeed be 
reduced?~*, 

At the other end of the disease spectrum is a group of patients 
who have rectal cancers that are confined to the rectal wall. 
They are potentially curable by means of local therapy by 
peranal techniques, providing that pre-operative staging is 
sufficiently accurate’. However, selection of suitable patients 
for local excision is rendered difficult at present by reports that 
some patients with disease that is apparently confined to the 
rectal wall have lymph node metastases®. 

Thus, accurate pre-operative staging of malignant disease is 
essential for the formulation of appropriate strategies for the 
management of individual patients. Staging techniques must 
be able to define accurately the extent of local disease and detect 
the presence of metastases. In the case of rectal cancer, this 
implies that the technique must be capable of distinguishing 
between disease confined to the rectal wall and disease extend- 
ing into perirectal tissues. It must also be able to detect lymph 
node metastases, both in the perirectal tissues and on the side 
walls of the pelvis. 

The aim of this study was to assess the ability of endoluminal 
ultrasound and computed tomography (CT) to fulfil these 
staging requirements in patients with rectal cancer. 


Patients and methods 


Thirty-six consecutive patients with primary rectal cancer were studied. 
Each patient underwent pre-operative endoluminal ultrasound exam- 
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The distribution of the primary tumours in the recturn is shown in 
Table 2, 


Endoluminal ultrasound 

Endoluminal ultrasound was carried out by one radiolo 
means of a 55 MHz radial scanner (Bruel and 
Each scan was carried out with the patient in the le 
after rectal washout if necessary. The ultrasound probe w 
per rectum to the site of the tumour. A latex balloon surrounding the 
transducer was then inflated with 40-60 ml of degassed water. The 
transducer rotated at 2-6 cycles per second. Views of the tumour were 
obtained in all cases, although when the rectal lumen was narrowed 








Table 1 Details of patients 





Patients 





Number 36 

Age (years)* TO (48-88) 
Male: female 2b15 
Sphincter-saving resection (%) 62 
Abdominoperineal excision (%4) 38 





* Median (range) 


Table 2 Site of primary tumour 











Endoluminal 

ultrasound 
Upper third 7 
Middle third 13 4 
Lower third 16 & 
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Figure 1 Endoluminal ultrasound scan showing an extensive rectal 
tumour invading through the rectal wall into the perirectal fat 





Figure 2 Endoluminal ultrasound scan showing a rectal tumour confined 
to the rectal wall with an adjacent lymph node which on pathological 
examination was not involved with tumour 


the full extent of the tumour could not always be visualized and only 
the inferior aspect could be assessed. Representative views of the tumour 
were stored on photographic plates 


ET 

CT was performed by one radiologist (A.G.C.) using a third generation 
scanner (International General Electric 9800). Each patient was pre- 
pared for the scan by oral administration of 1 litre of a 3 percent 
solution of sodium diatrizoate and meglumine diatrizoate (Gastro- 
grafin, Schering Health Care, Sussex, UK) 1h before the examination, 
after conventional bowel preparation, The rectum was outlined with 
either 400ml of 1 per cent sodium diatrizoate solution (Hypaque, 
Sterling Research Labs, Surrey, UK) or by air insufflation. With the 
patient prone on the examination table, targeted contiguous 5mm 
slices, or 5 mm slices at 10 mm intervals, were obtained from the 
symphysis pubis to the mid-sacroiliac joints or beyond the upper limit of 
the tumour, 
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Staging definitions 
Endoluminal ultrasound, The depth of invasion of the primary tumour 
was assessed and the patients divided into two groups depending on 
penetration of the tumour outside the rectal wall (Figures 1 and 2) 
Tumour staging using the TNM classification was not used because 
CT was unable to define clearly the individual layers of the rectal wall 
Lymph node status was assessed using the fact that nodes had been 
demonstrated as presumptive evidence that they were involved with 
tumour, since it was impossible to predict which of any visible lymph 
nodes harboured metastases. 


CT. The primary tumour was assessed by defining patients in whom 
the tumour was considered to have invaded through the rectal wall 
(Figure 3) and patients in whom the tumour was confined to the wall 
(Figure 4). Lymph node status was determined using standard CT 
criteria and lymph nodes were said to contain metastases if they 
measured more than 1:5 cm in the transverse axis’ 





Figure 3 Computed tomography scan showing a rectal tumour 
infiltrating the perirectal fat 





Figure 4 Computed tomography scan showing a rectal tumour (marked) 
confined to the rectal wall 
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The results of these staging procedures were correlated with the 
histopathological stage of the resected specimen in order to define their 
accuracy. 


Results 


Primary tumour 


Endoluminal ultrasound correctly identified 27 tumours that 
had invaded through the rectal wall and understaged 1 
patient, giving a sensitivity of 96 percent. Eight patients had 
tumours that were confined to the rectal wall: endoluminal 
ultrasound correctly identified only four of them, thereby 
overstaging the other four, giving a specificity of 50 percent 
(Table 3). 

Of the 17 patients who underwent CT scanning, 14 had 
tumours extending through the rectal wall and all 14 were 
correctly identified (sensitivity 100 per cent). Of the remaining 
3 patients, 2 were diagnosed correctly as having tumours 
confined to the rectal wall and there was 1 false positive 
(Table 3). 


Lymph node status 

Using the above criteria, endoluminal ultrasound correctly 
predicted that lymph nodes were involved with tumour in 8 of 
14 patients (sensitivity 57 per cent), and correctly diagnosed the 
absence of metastases in lymph nodes in 14 of 22 patients, 
giving a specificity of 64 per cent (Table 4). 


Table 3 Assessment of tumour invasion through the rectal wall 








Endoluminal Computed 
ultrasound tomography 
Predicted: Invasion through wall 7 14 
Pathology: Invasion through wall 
Predicted: Invasion through wall 4 l 
Pathology: Confined to the wall 
Predicted: Confined to the wall 1 0 
Pathology: Invasion through wall 
Predicted: Confined to the wall 4 5 


Pathology: Confined to the wall 
A it aa E a 


Table 4 Assessment of lymph node status 
cpm rites eens 








Endoluminal Computed 
ultrasound tomography 
Predicted: Lymph node + ve 8 i 
Pathology: Lymph node + ve 
Predicted: Lymph node + ve 8 2 
Pathology: Lymph node — ve 
Predicted: Lymph node ~ ve 6 3 
Pathology: Lymph node +ve 
Predicted: Lymph node ~ve 14 


Pathology: Lymph node — ve 
seinem anette 


Table 5 Overall results 
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CT proved no better than endoluminal ultrasound at 
defining disease in lymph nodes, being able to pick out only 
one of four patients who had nodal metastases. However, CT 
overstaged only 2 of 13 patients who did not have metastases 
in lymph nodes, giving a specificity of 85 per cent {Table 4). 

The overall results of these two staging techniques are shown 
in Table 5. 


Discussion 


There have been several encouraging reports recently deseribin # 
the high degree of accuracy of endoluminal ultrasound for 
pre-operative tumour staging of rectal cancer®™™??, The role of 
CT in staging rectal cancer has also been assessed either alone 
or in combination with endoluminal ultrasound. In general, 
the tumour staging accuracy of the two techniques is similar, 
although there remains some dispute as to the ability of CT to 
stage tumours using the TNM system’*'?. However, the 
influence of such detailed tumour staging on the treatment of 
patients with rectal cancer remains in question’ *, 

Two factors that may influence clinical decision making are 
the presence or absence of tumour invasion beyond the rectal 
wall and the presence or absence of lymph node metastases. 
Extensive local invasion can usually be detected by the sx- 
perienced examiner’s finger, although tumour fixity can on 
occasion misrepresent the extent of the disease if the tumour 
has provoked an intense inflammatory reaction'!)°, Both 
endoluminal ultrasound and CT were found to define local 
invasion with a high degree of accuracy in this study and could 
therefore be used to select patients who would be suitable for 
adjuvant radiotherapy. 

Tumours that are confined to the rectal wall present a 
different problem in management. Although most of the 
patients with this type of tumour are cured by radical surgery, 
such as abdominoperineal excision or low anterior resection, 
there is a subgroup of patients in whom such major and radical 
surgery is unnecessary to obtain a cure. The potential benefits 
to patients who could be cured by local excision are obvious. 
In keeping with other reports, our results have shown that both 
endoluminal ultrasound and CT are able to detect tumours 
that remain confined to the rectal wail, although CT in this 
study proved unable to define precisely the exact depth of 
invasion: however, this may be of little relevance to patient 
management. A more major problem, which makes selection 
of patients for local excision very difficult and indeed dangerous, 
is the knowledge that up to 14 per cent of patients with a primary 
tumour that appears to be confined to the rectal wall will have 
lymph node metastases“, It is vital, therefore, that staging 
techniques should be able to define lymph nodes that are 
involved with tumour. We found that lymph nodes were 
frequently visible on endoluminal ultrasound, but that this 
finding was a poor predictor of whether the nodes demonstrated 
actually contained tumour metastases {Figure 2). The use of 
more refined criteria might improve the ability of endoluminal! 
ultrasound to define the status of lymph nodes more accurately. 
CT also proved incapable of detecting lymph node metastases 
with sufficient accuracy to permit a confident choice of local 


entertainer a 











Positive Negative 
Sensitivity Specificity predictive predictive Accuracy 
(%) (%) value (%,) value (2%) 13a} 
Invasion through the rectal wall 
Endoluminal ultrasound 96 50 87 80 86 
Computed tomography 100 67 93 100 34 
Lymph node metastases 
Endoluminal ultrasound 57 64 50 70 al 
Computed tomography 25 85 33 78 7} 
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ablative therapy to be made, although most of the nodes less 
than 1-5cm diameter were not involved with tumour. Pelvic 
lymph nodes can occasionally be mistaken for blood vessels 
and an intravenous bolus of contrast can be used to make the 
distinction. 

In summary, the use both of endoluminal ultrasound and 
of CT gives a more accurate picture of the local extent of a 
rectal cancer than does clinical examination alone. Neverthe- 
less, the margin of error that we found with these techniques, 
particularly for identifying lymph node metastases, is such that 
at present their influence on the management of individual 
patients remains, at best, marginal. 
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Preventing wound infection after 
appendicectomy: a review 


An exponential increase in the number of published prospective studies 
reflects both a continuing interest in, and a lack of consensus on, the 
optimal prophylaxis of wound sepsis after appendicectomy. Review of 
the literature over the last 25 years leads us to emphasize both the 
importance of adequate study size and of stratification of the severity 
of the sepsis found at operation. For critical comparison of prophylactic 
regimens the high percentage of wound infections disclosed after 
discharge from hospital must be taken into account. Antibiotics reduce 
the frequency of wound sepsis and although low wound sepsis rates 
have been reported with systemic antibiotics active against only 
anaerobes, the cumulative evidence favours a spectrum of antibacterial 
activity against both aerobic and anaerobic organisms. Topical antiseptics 
have no significant effect but topical antibiotics are beneficial. Wide 
variations ‘in outcome for similar antibiotic regimens reflect the 
importance of technical factors in determining the frequency of wound 


Foresterhill, Aberdeen AB9 2ZD, sepsis. 
UK 


A wide range of developing and established peritoneal sepsis is 
encountered in operations for acute appendicitis. Contamination 
of the abdominal wound by pathogens derived from the normal 
appendicular microbial flora is therefore a frequent accompani- 
ment of emergency appendicectomy and wound infection is the 
commonest source of postoperative morbidity. The frequency 
of wound infection 1s a function of the degree of operative 
contamination!* and various manoeuvres are used either to 


minimize contamination or to mitigate tts consequences. The .. 


purpose of this review is critically to analyse relevant published 
work to identify measures for which there is convincing evidence 
of benefit. 

A literature survey covering the last 25 years was carried 
out. Papers reporting the results of retrospective or anecdotal 
experience were in general excluded although some are discussed 
because of particular interest. The majority of publications 
reviewed are reports of prospective studies. The increase in the 
number of publications during the past 25 years reflects the 
absence of a universally acceptable solution to the problem of 
wound sepsis after appendicectomy (Figure 1). 

The scientific 1deal of a ‘fair’ experiment in which only one 
variable is examined is seldom attainable in a clinical context 
in which many variables inevitably intrude. The unwelcome 
, influence of such variables can be reduced only by thei 
allocation ın equal measure to the compared groups. The need 
to recruit sufficient patients into comparative studies of surgical 
procedures’ and the potential for error in interpreting the 
outcome of small studies ıs well known’. The numbers in 
published papers, however, are often small and vary widely 
(median 147 cases; range 29-864), and the total number was 
less than 200 in 66 per cent of reports. The problem of the size 
of a study ıs compounded by the stratification of patients nto 
differing risk categories and by allocation to a variety of 
treatment groups, as many as six ın some studies®, Although 
there are inevitably differences in the management of patients 
from different centres, in the absence of any declared deviation 
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from ‘conventional’ treatment we have grouped together cases 
treated in a similar fashion. We have also defined the risk of 
wound infection as low or high according to the criteria in 
Table 1. 


Definition of wound infection 


Ljungqvist’s definition of wound infection!®, the discharge of 
pus or positive bacteriological culture from a wound discharge, 
has been widely adopted and was used. A ‘stitch’ abscess, 
remote from the incision, or erythema which did not progress 


No. of papers per 5 years 





Figure 1 The number of prospective studies published between 1960 
and 1985, of wound sepsis following appendicectomy 
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to suppuration were excluded. This definition is simple for 
wound infections developing in hospital but from 13 to 
66 per cent!!~1© of infections present after the patient has been 
discharged and ‘in-hospital’ wound infection rates seriously 
underestimate the true frequency. Although many ‘late’ wound 
infections are trivial, adequate follow-up information is necessary 
for critical analysis of wound infection rates when comparing 
antibiotic regimens. Antibiotics may delay the presentation of 
wound sepsis until after the patient has been discharged without 
altering the overall incidence’?~?°, an important point in 
appendicitis after which postoperative stay is generally short. 
Ideally, all patients entered in a prospective study of wound 
sepsis should be reviewed at approximately 4 weeks after the 
operation to detect evidence of late sepsis. The quality of the 
follow-up data has, in fact, improved remarkedly during the 
period of this review. 


Operative contamination 


The reported overall frequency of wound sepsis in control 
groups of patients after appendicectomy varies between 5 per cent 
and 33 per cent (Table 2) and the degree of operative contami- 
nation of the wound is one of the most important determinants. 
A combination of quantitative and qualitative bacteriology 
of a wound, i.e the concentration? and types of organisms 
present®:*°-*!, should give the best correlation with the risk of 
postoperative wound sepsis, but quantitative bacteriology is 
laborious and has not been attempted in any clinical studies of 


Table 1 Operative classification of contamination during 
appendicectomy 


1 Low nsk 
Normal 
Inflammation without suppuration 


2. High risk 
Gangrenous appendicitis 
Perforated appendicitis 
Abscess formation 
Localized peritonitis 
Diffuse peritonitis 





Table 2 Wound sepsis rates in control groups 


wound infection after appendicectomy. Qualitative bacteriology, 
in contrast, and the relationship between organisms cultured 
from the operative field and subsequent wound infection, have 
been routine in most recent studies. 

Before 1974 enteric coliform organisms were thought to be 
the commonest pathogens present in appendicitis??*39, but 
since then the role of anaerobes has been emphasized. In a 
study of 322 consecutive patients undergoing emergency appen- 
dicectomy®’, organisms were cultured from 47-5 per cent of 
swabs taken from the appendix fossa. Surprisingly, the frequency 
of recovery of pathogens was the same when the appendix was 
normal (45 per cent), fibrotic (41 per cent), acutely inflamed but 
not perforated (44 per cent) or involved in lymphoid hyperplasia 
(45 per cent). The percentage of positive cultures increased to 
79 per cent in patients with perforated appendicitis.~Bacteroides 
species were identified in 78 percent of all positive cultures 
(72 per cent in perforated cases) and in 93 per cent of infected 
wounds. 

Subsequent bacteriological studies have not reported com- 
parably high rates of identification of anaerobes in either 
perforated®'*:42-43 or non-perforated appendicitigé +43:38, 
Lower identification rates may either be an accurate represen- 
tation of the bacteriology or reflect differences in bacteriological 
technique*! but an alternative explanation is that few con- 
temporary studies include control groups not given antibiotic 
prophylaxis, particularly if a pre-operative diagnosis of 


. perforation has been made. Pre-operative antibiotics have a 


profound effect on the rate of recovery of viable intraperitoneal 

bacteria in peritonitis** and contemporary reports on the’ 
bacteriology of appendicitis should be interpreted in this light. 

The re-emergence in the 1980s of aerobic pathogens as the 

most common organisms encountered in the peritoneum and 

wound®14,33.43.45-50 may reflect the widespread use of anti- 

anaerobic agents. The ability of antibiotics to alter the spectrum 

ot pathogens recovered is of some concern if it leads to the 

emergence of more virulent organisms*'. 

In an individual patient, bacteriology gives the best indication 
of the risk of wound sepsis but is of little practical value because 
the results of culture and sensitivity testing are not available for 
24-48 h after the operation. The contaminating organisms may 
be predicted with accuracy but determination of the risk of 














Low risk High risk Overall 

First author Year (No ) (WI) (%) (No.) (WI) (%) No.) (WI) (%) 
Bird??} n 66 23 34-8 18 2 11-1 84 25 29-8 
Andersen?? . n 187 16 86 

Mackie?® 73 23 2 87 10 7 700 33 9 273 
Gilmore?* 74 110 10 91 ál 14 34-1 151 24 15-9 
Willis? 76 39 9 23-1 7 2 28-6 46 11 23-9 
Leigh* 76 100 17 170 100 17 170 
Everson?3 1 85 7 82 41 27 65-9 126 34 270 
Tanphiphat*® 78 104 3 29 20 9 450 124 12 9-7 
Donovan?” 79 63 17 270 9 7 77-8 72 24 333 
Morris!3 80 61 15 246 5 5 1000 66 20 30-3 
Pettigrew?’ 81 Al 15 36 6 

Lau? 81 108 26 24) 
Busittl?? 81 45 6 133 
Kortelainen?! 82 115 8 70 39 9 23-1 154 17 11-0 
Hutchinson?? 83 66 11 167 
Keiser?’ 83 38 3 79 2 1 500 40 4 100 
Gledhill*4 83 40 3 TS 20 9 450 60 12 200 
Chiam® 83 714 20 270 
Winslow** 83 52 5 96 

Niitanen?4 84 125 6 48 52 15 28 8 177 21 11-9 
Kling?” 85 39 3 17 36 9 250 75 12 160 
El-Sefi?*® 86 93 9 97 7 4 57-1 100 13 130 
Eklund?® 87 192 4 21 65 9 13-8 257 13 5-1 
Total 1532 160 104 413 144 34-9 1958 331 169 





WI, wound infection 
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sepsis depends on clinical stratification according to the degree 
of inflammation at operation. Most authors acknowledge the 
greatly increased risk of wound sepsis when the appendix is 
gangrenous or perforated, and analyse their results accordingly. 
Patients with severe peritoneal contamination or diffuse 
peritonitis, however, are often excluded from prospective 
studies of ‘prophylactic’ antibiotics because alternative thera- 
peutic regimens have been used. This review considers wound 


infection rates in both the low- and high-risk categories (Table 1) . 


and when information on excluded cases given supplementary 
antibiotics has been presented it 1s also discussed. 


Delay in diagnosis 


If acute appendicitis were to follow a relentless progression 
from intramural inflammation through luminal obstruction to 
gangrene, perforation and abscess formation or peritonitis, 
delay in diagnosis should be a significant factor in the frequency 
of postoperative sepsis. Only one paper has supported this 
hypothesis”? and has shown a 60 per cent increase in wound 
sepsis when the history of abdominal pain was longer than 
48h. This relationship was not confirmed in two other 
studies**-*?, The progression of acute appendicitis is probably 
variable and may be delayed or halted by host defences, with 
` spontaneous resolution, at any point in its evolution. The safety 
of ‘active observation’? in undiagnosed abdominal pain no 
doubt depends on this variable biological response. The higher 
rate of wound sepsis associated with an increased frequency of 
gangrenous and perforated appendicitis at the extremes of 
age?*:53.54 may reflect delay in presentation or diagnosis or, 
perhaps, more rapid progression of the disease in the very old 
or very young. 


Influence of operative technique 


The dependence of outcome of any operation on operative 
difficulty, technique and operating skill has been an infrequently 
stated consideration but there is evidence of reassertion of the 
importance of the conduct of an operation in relation to 
postoperative morbidity°**°. In so far as appendicectomy has 
traditionally been the province of the most junior operator in 
a team it would not be surprising if high complication (wound 
infection) rates were a consequence**?*, We may all readily 
visualize a difficult emergency appendicectomy performed in 
the middle of the night with inadequate assistance through an 
inappropriately sited incision and appreciate the potential role 
of tissue trauma and operative contamination on the risk of 
subsequent wound sepsis. Although the assessment of difficulty 


is subjective, if the operator judges an operation to have been _ 


technically difficult, wound infection rates increase?9. 

The influence of operative technique on wound sepsis has 
from time to time been emphasized?:>7-6° and the importance 
of haemostasis and gentle technique have been stressed®57. 
Reduction in the degree of bacterial contamination and the 
avoidance of favourable conditions for bacterial proliferation 
are probably the most relevant consequences of meticulous 
technique. If wound contamination can be avoided, wound 
sepsis is rare'~>:?5_ Conversely, increasing degrees of bacterial 
contamination of the operative field (demonstrated by bacterio- 
logical sampling of the peritoneum and wound) are associated 
with an eightfold increase in wound sepsis from 7 per cent if 
bacterial contamination is present in only one site? to 
54 per cent when both sites are contaminated!:?.29-6!, 

Most appendicectomies are performed through a variant of 
the grid-iron incision but this may be inappropriate when diffuse 
peritonitis is present®?. It is more difficult to protect the edges 
of a small grid-iron incision from contamination than a more 
generous Vertical incision which exploits the easier application 
of wound towels and plastic ring drapes®?, particularly when 
considerable retraction and manipulation result from an 
inadequate or poorly sited incision. The problem is compounded 
in the obese, who may also suffer an excessive frequency of 
perforated and gangrenous appendicitis**. Wound protection 
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by antiseptic-soaked gauze has been recommended and is 
associated with low wound-infection rates™?37, The practical 
problem of retaining them in position during manipulation may 
require suture to the wound edges>”, 

Omission of inversion of the ligated appendix stump does not 
increase wound sepsis and has the attraction of simplification 
of the procedure without apparent detriment®**. In contrast, 
closure of the skin with a continuous subcuticular suture more 
than doubles the incidence of wound infection compared with 
an interrupted technique®, 

Drains 

The use of drains after appendicectomy is variable and they are 
usually only thought to be indicated for perforated appendicitis. 
Drainage of the peritoneal cavity, in contrast to a localized 
abscess cavity, is not only ineffective®” but positively detrimental 
in terms of delayed recovery®®, increased wound sepsis*?-+9-68:59 
and faecal fistula formatıon*®6870, None the less, as recently 
as 1980, peritoneal drains were used by 77 per cent of English 
surgeons responding to a questionnaire on prophylaxis of 
infection after appendicectomy”!. 

In the same study’', 56 per cent of respondents occasionally 
used extraperitoneal wound drains. Wound drains were 
associated with reduced wound-infection rates in perforated 
and gangrenous appendicitis in a retrospective study”? and in 
one prospective trial the addition of wound drains to the use 
of systemic antibiotics reduced wound sepsis from 50 per cent 
to, 21 percent? but had no effect ın another’?. Several 
prospective studies suggest that wound drains may be harmful 
even when selectively used in a non-randomized fashion in 
patients at particular risk?14:2*, The evidence that wound 
drains prevent wound infection 1s not convincing, although they 
may prevent wound abscess formation. The only recent recom- 
mendation”* for increased use of both wound and peritoneal 
drainage in acute appendicitis was based on a retrospective 
study of matched pairs of patients treated between 1967 and 
1971 before antibiotic usage became established. Drains failed 
to prevent either wound or intraperitoneal abscesses, and 
postoperative stay was significantly longer in the drained group. 
Sepsis presented after drains were removed in 42-5 per cent of 
cases. The author suggested that the drains were removed before 
suppuration had time to take place and recommended that 
drains be left in situ for 10 days. Prospectively collected data 
now available indicate that wound infection rates much lower 
than those recorded in association with wound drains may be 
achieved without wound drains®*®? and there is no good 
evidence for their continued use im contemporary practice. 


Delayed closure or non-closure of the wound 


The principle of delayed closure of contammated wounds 
evolved in the battlefields of the First World War and was 
translated into civilian practice in an attempt to reduce the 
morbidity and mortality associated with wound sepsis after 
complicated appendicectomy7*. Although widely practised in 
North America*7:5!-76-8°, the technique is not popular with 
British surgeons, although in some centres dissatisfaction with 
unacceptably high wound-sepsis rates in high-risk categories, 
despite appropriate antibiotics, has revived interest in this form 
of management. ; 

In a retrospective review’ of 362 children with perforated 
or gangrenous appendicitis from 1959 to 1968, wound sepsis 
developed in 76 (39-6 per cent) of 192 primarily closed wounds 
but in only 1 (0-6 per cent) of 164 wounds managed by delayed 
primary closure, although a further 6 wounds which could not 
be closed because of a ‘purulent’ appearance, were not counted 
as wound infections. In a similar retrospective study®° using 
historical controls in a series of 83 perforated cases, delayed 
closure reduced wound sepsis from 34 per cent to 2:3 per cent. 
However, a sixfold difference in the frequency of intraperitoneal 
sepsis (14-6 per cent versus 2:3 per cent) between the two groups 
suggests that they were not comparable and that there were 
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differences in other aspects of treatment, particularly in respect 
of antibiotic usage. In contrast, two retrospective reviews of 
wounds managed by delayed closure or non-closure reported 
mcidences of wound sepsis of 15-2 per cent®! and 31-6 per cent®? 
respectively. Furthermore, the dramatic differences in the first 
two retrospective studies have not been confirmed in prospective 
studies. Delayed primary closure was associated with wound 
infection in 15 (26 percent) of 58 patients compared with 20 
(34 per cent) of 58 patients treated with primary closure??. In 
two studies, delayed primary closure on the fifth postoperative 
day was abandoned in favour of non-closure in one*® and 
primary closure in the second®? because of sepsis rates of 
60 per cent and 83 per cent, respectively. In the largest 
prospective randomized study of 122 patients with gangrenous 
and perforated appendicitis, the wound-infection rate was 
higher (54 per cent) in the delayed primary closure group than in 

` the two primarily closed groups (37 per cent and 17 per cent)*®; 
73 per cent of wounds left open to heal by secondary intention 
were ‘colonized’ by bacteria*® and 77 per cent of patients with 
a positive culture at the time of wound closure later developed 
wound sepsis?®. Such wide discrepancies in outcome may reflect 
differing concentrations of organisms in open wounds: when 
the bacterial count exceeded 10°/g of tissue, 100 per cent wound 
infection resulted**. 

The most striking claim of benefit from delayed primary 
closure is from a prospective study of 202 patients in whom 
delayed closure with adhesive strips on the fifth day or later was 
used in every patient undergoing appendicectomy, including 
46 normal appendices®*, The authors report a zero incidence 
of wound infection, although they do record 19 patients in 
whom discharge from the wound was sufficiently troublesome 
to require dressings for up to 3 weeks. These patients also 
suffered from excessive granulation in the wound and a 
‘regrettable’ lack of bacteriological data meant that the possibility 
of low-grade infection could not be excluded. i 

When wound sepsis rates in excess of 10 percent persist 
despite appropriate antibiotics, delayed closure or non-closure 
of the wound proves attractive to some surgeons. Non-closure 
prevents wound abscesses*® but delayed primary closure is 
associated with failure to close the wound because of superficial 
infection or later presentation of sepsis in about 10 per cent of 
cases”, There is no justification for its indiscriminate application 
to every gnd-iron incision, regardless of operative contami- 
nation®*, when patient discomfort, increased nursing require- 
ments and prolonged hospital stay are considered?**5, When 
delayed closure is used and quantitative bacteriological data 
are not available to select cases for closure, the timing of wound 
closure depends on clinical judgment®® and ‘the degree of purulent 
appearance’ which may delay wound closure for up to 21 days 
in some patients’’. Primary wound healing after primary wound 
closure may be achieved in more than 90 per cent of patients in 
the high-risk categories*?:5%-52-87-88 and, m some centres, a 
policy of non-closure would imply needlessly delayed closure 
or non-closure for the majority of patients. 

The absence of cellulitis and wound abscess 1s considered a 
satisfactory outcome after delayed closure or non-closure and 
is classified as a non-infected wound by most authors without 
comment on the lapse of time. Some of the debate on the relative 
merit of delayed and non-closure of wounds results from lack 
of definition of what constitutes infection ın a wound so 
managed. Primarily closed wounds which discharge material 
containing organisms are, according to Ljungqvist’s definition, 
classed as infected but, although this must be an almost 
inevitable sequel to delayed closure when some 75 percent of 
wounds harbour organisms at the time of closure, the same 
criteria are not applied to delayed closure or non-closure. 


Antibacterial agents 


For practical purposes, apart from residual organisms in the 
skin appendages, the abdominal wall may be considered sterile 
when the incision is made; subsequent bacterial contamination 
is the result of inoculation of organisms into the layers of the 
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wound during the operation. The need for some form of 
additional antibacterial agent to counter the inevitable, although 
variable, endogenous contamination occurring during appen- 
dicectomy is clear from contemporary reports which show a 
continuing incidence of in-hospital wound sepsis ranging from 
5 percent to over 30 percent (Table 2) in control groups of 
patients. In cases of perforation or gangrene, wound sepsis 
develops in 11-100 per cent (mean 35 percent) of patients in 
whom no active antibacterial measures are used. 


Antiseptics , 
Historically, interest in topical antısepsis waned with the 
introduction of asepsis because of the toxic effects of powerful 
antiseptics on the exposed tissues of the operative field. There 
was a revival in interest with the availability of effective 
antiseptics of low toxicity and a few studies examined their 
effect alone or in combination with antibiotics. In controlled 
studies, noxythiolin?!:23-83.89 chlorhexidine? 9° and hydrogen 
peroxide?® did not reduce the frequency of wound infection 
and were ineffective in perforated and gangrenous appendicitis. 
Povidone-iodine spray significantly reduced overall wound 
infection rates (15-9-8-1 percent) in one study** but not in 
another (28-7~29-4 per cent)?! and had no significant effect in 
perforated and gangrenous appendicitis with residual wound 
infection rates ranging from 15-4 per cent to 62:5 per cent?*9 1:92, 
Two papers compared the efficacy of topical antiseptics 
(noxythiolin?*, chlorhexidine?®) with topical ampicillin powder 
and one compared povidone-iodine with rectal metronidazole!7. 
In all three papers the antibiotic was significantly more effective 
than the topical antiseptic, both overall and for perforated or 
gangrenous appendicitis. The question of combining topical 
antisepsis (povidone-iodine) with systemic antibiotics (metron- 
idazole) was addressed by Galland et al.°*, but no benefit was 
found. 


Antibiotics 


During the last 25 years, antibiotics have been used in a 
bewildering variety of combinations of agents, routes and 
durations, in an increasing number of studies. The increased 
interest has resulted in a degree of standardization in design 
and data collection but it is still difficult to compare the results 
of different studies directly. The selection of cases is very variable 
and most prospective comparative studies specifically exclude 
cases with serious sepsis requiring postoperative therapeutic 
antibiotics, whereas others include them, although some give 
supplementary antibiotics. We have attempted to classify the 
different groups wherever possible into those given one agent 
or a combination of agents and have also related this to the 
severity of the disease. 

During the last decade, since the demonstration of the 
important role of anaerobic organisms in post-appendicectomy 
wound sepsis, there has been considerable debate on appropriate 
prophylactic and therapeutic regimens for both low- and 
high-risk groups. It has been suggested that, because of the 
synergistic effect of aerobes and anaerobes, elimination of 
anaerobes with an effective agent (e.g. metronidazole) would 
suffice?-+27,31,36.38.71,91.94-98 although some would limit this 
to low-risk groups and would prefer a wider spectrum in 
high-risk groups***’. The variable and often disappointing 
wound-sepsis rates resulting from this hypothesis have prompted 
the use or recommendation of either combinations of agents or 
an effective single agent with activity against both major groups 
of pathogens® 113,14,32,33,35,42,43,47,49,99-102 The majority of 
papers since 1980 (18 of 31) recommend both aerobic and 
anaerobic cover for both low- and high-risk groups although 
some of the best results reported have been with a single 
anti-anaerobic agent? !*45:97 


Topical antibiotic sprays 


Aerosol sprays of a mixture of antibiotics have not been shown 
to reduce the incidence of postoperative wound infection!-24-58 
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Table 3 Wound sepsis rates for topical ampicillin 


Wound infection after appendicectomy: Z. H. Krukowski at al. 


a a a a 








High risk Overall 

First author Year (No) (WD (%) (No) (WI) (%) (No) (WD (%) 
Rickett?® . 69 54 1 19 
voce 70 55 0 00 z i oe s 4 E 
Andersen 72 187 1 0-5 
Mackie” 2 BOO OO So aaa ees ~ 47 
Bates!? 74 85 1 . 5 

: 12 15 2 13-3 100 3 30 
Tanphiphat?® 78 90 2 2-2 32 2 6-2 122 4 33 
Chant 84 33 6 18-2 18 8 44-4 31 14 275 
Schultz'** . 83 42 15 35-7 
Pettigrew?? 81 39 7 17-9 
Total 542 11 20 219 46 210 625 35 56 


P neem re a 


WI, wound infection. 


The overall wound-infection rate in these three series was 29 
(11-7 per cent) in 247 cases. ' 


Ampicillin 


A large dose (0-5~1 g) of piel ampicillin powder consistently 
reduced wound sepsis in both low- and high-risk cases in 
controlled trials!?-2?-23.26.28,53,103 . Topical ampicillin powder 
as a single agent has been studied in nine papers!°,104, 
including the seven controlled studies mentioned, and the 
overall wound-infection rate was 5'6 per cent in 625 evaluable 
cases (Table 3). There were 46 (21-0 per cent) wound infections 
in 219 perforated or gangrenous cases and a wound-infection 
rate of only 2-0 per cent in low-risk cases. 

Only two papers report groups of patients treated with 
parenteral ampicillin alone: the first with an overall wound 
infection rate of 1 (1-3 per cent) in 76 low-risk wounds!°> and 
the second with 2 (9-1 per cent) wound infections i in 22 high-risk 
patients®’. 

When ampicillin was combined with intravenous metron- 
idazole, an overall wound-infection rate of 19 (13-4 per cent) in 
142 cases!* resulted. In perforated or gangrenous cases the rates 
were 13 (28-3 percent) in 46 cases'*, 6 (12:5 percent) in 48 
cases'©* and 10 (9-4 per cent) in 106 cases*?. A small study of 
29 cases treated with pre-operative ampicillin and kanamycin 
gave an overall wound-infection rate of 6-9 per cent}°, 

Ampicillin combined with clavulanic acid* or sulbactam}? 
gave overall wound-sepsis rates of 13 (11:3 per cent) of 115 and 3 
(8-6 per cent) of 35 cases respectively. There were 6 (21-4 per cent) 
wound infections in 28 high-risk cases given ampicillin and 
clavulanic acid compared with 8 (33-3 percent) of 24 given 
metronidazole alone*?. 


Metronidazole 


The importance attached to anaerobic organisms in the 


development of postoperative wound sepsis is reflected ın the 
widespread use of metronidazole in Europe. Comparable 
enthusiasm is not apparent in North America. Metronidazole, 
perhaps in common with other antibiotics, may delay the 
presentation of wound sepsis and early differences between 
control!® and comparative?° groups may be lost when 
follow-up is adequate. 

` Twenty-eight papers include groups of patients given 
metronidazole alone for both prophylaxis and, in some, 
treatment of established sepsis. In 14 papers metronidazole was 
given rectally pre-operatively (continued postoperatively in 
two???) and the overall wound-infection rate was 117 
(11-0 per cent) in 1062 wounds (Table 4a). The wound infection 
rate was 6:6 percent in low-risk patients but 25-3 percent in 
perforated and gangrenous appendicitis. In 15 papers, intra- 
venous metronidazole was given (Table 4b) and the corre- 
sponding rates were: overall, 16-5 per cent; low risk, 8-0 per cent; 
high-risk, 35-8 per cent. In two of these papers pre-operative 
intravenous metronidazole was supplemented with rectal 
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metronidazole and the overall infection rate was 9 (19-1 per cent) 
in 47 wounds®! and 11 (35-5 per cent) in 31 high-risk cases’®. 

These average results conceal an extraordinary range in the 
frequency of wound sepsis: two Scandinavian studies achieved 
wound-infection rates of 0:8 per cent and 0:6 per cent with a 
single dose of rectal’! or intravenous metronidazole*> when 
perforated cases were excluded. This is in striking contrast to 
rates of 14-3 percent? and 17-9 percent!°° in comparable 
groups of patients given a single dose of intravenous metron- 
idazole. Such high figures are interpreted +%3361.100 as showing 
the failure of metronidazole as a single prophylactic agent with 
exclusive anti-anaerobic activity in a situation where contami- 
nation with, and complex interactions’? between, both aerobic 
and anaerobic organisms occur. 

A continuing unfavourable outcome with high wound-sepsis 
rates is obvious in patients with perforated and gangrenous 
appendicitis treated with metronidazole alone. In two Scandi- 
navian series there was a zero incidence of wound sepsis in 21 
patients given pre-operative rectal metronidazole continued for 
10 days postoperatively?” and in 33 patients given a single 
intravenous dose of metronidazole**, but these were patients 
with gangrenous appendicitis only; perforated cases were 
excluded or received additional antibiotics. In contrast, when 
a single perioperative dose only was given, the wound-sepsis 
rate ranged from 10 per cent?? to 60 percent!?. Of the 21 
evaluable papers, 14 report wound-sepsis rates in excess of 
30 per cent and 5 in excess of 40 per cent. Wound-sepsis rates 
in the four largest series were 24 (44-4 per cent) in 54 cases*’, 
22 (45-8 per cent) in 48 cases?, 19 (48-7 per cent) in 39 cases! 
and 19 (54:3 per cent) in 35 cases!°°, 

The figures do not confirm a common impression that 
metronidazole eliminates wound sepsis as a problem after 
appendicectomy, particularly in perforated and gangrenous 
cases. However, although the frequency of wound sepsis has 
not been consistently reduced, there is evidence of changes in 
the bacteriology of subseqent wound sepsis with virtual 
elimination of anaerobes and a clinically significant reduction 
in the severity of the sepsis?:?%9>, 

Twelve papers have reported the results of combinations 
of metronidazole with either ampicillin‘+*2'°4, a cephalo- 
sporin!?-16-43,87.100,102/ an aminoglycoside!® 43-98, cotn- 
moxazole® or nalidixic acid?’ (Table 5). Patients in this 
relatively recent group of studies were given the drugs pre- or 
peroperatively and the same agents were continued post- 
operatively for 3-7 days if perforation was found. Four of the 12 
studies concentrated exclusively on perforated and gangrenous 
cases*?43,98,104 The wound-infection rates were, overall, 50 
(7-3 per cent) in 688 wounds, 60 (15-0 per cent) ın 401 perforated 
or gangrenous cases and 16 (3-8 per cent) in 426 normal or 
mildly inflamed appendices. 

No single combination of agent with metronidazole was 
clearly superior and in the perforated and gangrenous groups 
the lowest rates in series of more than 20 cases were with 
cephaloridine (IV and by topical lavage, 3-8 per cent®”), nalidixic 
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Wound infection after appendicectomy: Z. H. Krukowski et al. 


Table 4 Wound sepsis rates for metronidazole 
a) Rectal metronidazole 


(a) Rectal metromdazole a na aaa aaaaaaaaaauMŘħŘħÁ 














Low risk High nsk Overall 
First author Year No.) (WI) (%) No) (wh) (%) (No ) (WI) (%) 
3 49 5 10-2 

aac ` i 42 2 48 
Salem*” 79 55 1 18 10 3 30-0 65 4 62 
Ford®® 80 34 0 00 5 1 200 39 1 26 
Pinto? 80 96 5 5:2 31 5 161 127 10 79 
Bates!’ 80 70 11 15-7 22 7 318 92 18 196 
Tanner?’ 80 44 0 0-0 10 1 100 54 1 19 
Morns!’ 80 SI 8 140 10 6 600 67 14 20:9 
Foster?! 81 206 19 9-2 54 24 44-4 260 43 16-5 
Roland9®” 81 21 0 0-0 
Kortelainen?’ 82 97 0 00 27 1 37 124 l 08 
Hutchinson** 83 67 11 164 
Chiam® 83 76 7 9-2 
O'Rourke! 84 53 3 5-7 
Total 712 47 66 190 48 253 1062 117 11-0 
(b) Intravenous metronidazole 
Greenall?% 79 49 20 
Gottrup** 80 134 1 0-7 31 0 0-0" 167 1 06 
Paakonen!?® 82 - 58 2 34 
Galland’? 83 157 12 1-6 43 15 34:9 200 27 13-5 
Flannigan®*+ 83 31 u 355 

` Keiser’? 83 24 1 4-2 6 2 33-3 30 3 100 
Corder?° 83 48 22 458 
Laut 83a 102 14 13-7 39- 19 48-7 141 33 23-4 
Laut? 83b 67 12 179 35 19 543 102 31 30-4 
Ambrose*® 83 73 3 41 25 6 240 98 9 9-2 
Chant? 84 38 2 53 19 6 316 57 8 140 
Buckels®*+ 85 35 5 14-3 12 4 33-3 47 9 191 
Drumm‘*? 85 92 13 141 24 8 33-3 116 21 181 
Kling?” 85 50 0 0 x = 3 7 7 i 
El-Sefi'® 86 86 8 9-3 14 5 357 100 13 13-0 
Total 916 B 80 327 117 358 1107 16 144 
Overall 1628 120 74 $17 165 319 2169 273 ‘126 








* Gangrenous cases only; additional antibiotics used for perforated cases; {IV and rectal metronidazole used. WI, wound infection 
Table 3 ` Wound sepsis rates for metronidazole in combination with other antibiotics 














Low risk High nsk Overall 
Additional 

First author Year agent No) (WI) (%) (No.) (WI) (%) No) (WI) (%) 
Morns!3 80 cefazolin 6l 2 33 6 0 00 67 2 30 
Lau'* 83 ampicillin 96 6 63 46 13 28:3 142 19 13-4 
Saario*? 83 gentamicin 23 4 174 
Saario*? 83 cefuroxime 23 4 17-4 
Flannigan®® | 83 gentamicin 28 8 28:6 
Lau’ 83b cefotaxime 61 4 66 42 10 238 103 14 136 
Schultz! 83 ampicillin 48 6 12:5 ` 
Chiam® 83 cotrmoxazole 73 2 2-7 
Danish MC*? 84 ampicillin 106 10 94 
Orr’? 84 cephaloridine 39 0 0-0 26 1 38 65 1 15 
Kling?’ 85 nalidixic acid 22 1 45 
El-Sefit6 86 cefazolin 87 2 23 13 2 154 100 4 40 

-Sefi!6 86 tobramycin 82 2 24 18 1 5-6 100 3 3-0 
Foster??? 86 cefotaxime 38 5 13-2 
Total 426 16 38 401 60 150 688 50 13 





WI, wound infection 


acid (4-5 per cent)?’ and ampicillin (14-5 per cent}! +4%194, The 
combinations of metronidazole with cefuroxime**, cefo- 
taxume!°° or cefazolin'® gave wound-infection rates of 
17-4 percent, 23-8 percent and 15-4percent respectively. For 
metronidazole in combination with an aminoglycoside, wound 
sepsis developed in a total of 13 (188percent) of 69 
wounds! 6:43.98, 


Cephalosporins 
A variety of cephalosporins has been used either for their 
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activity against aerobes alone, in combination with an anti- 
anaerobic agent, or as a single agent with activity sean both 
major groups of pathogens (Table 6). 

When used alone, ‘first’- and ‘second’ generation cephalo- 
sporins, cephaloridine?>: 110 and cefamandole? **!!!, with no 
significant antianaerobic activity, reduced wound sepsis com- 
pared with controls not given antibiotics. Wound-sepsis rates 
were: overall, 19 (13-4 per cent) in 142; low risk, 2 (10 per cent) 
in 207; high risk, 29 (29-3percent) in 99 patients. For 
‘third’-generation cephalosporins and cephamycins, cefazolin‘, 
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Table 6 Wound sepsis rates for cephalosporins 


Wound infection after appendicectomy: Z. H. Krukowski et al. 








Low risk High risk Overall 
First author Year Antibiotic (No.) (WI) (%) (No.) (WI) (%) (No ) (WI) (%) 
Everson?5 77 cephaloridine 70 0 00 30 9 300 
100 
coe 78 cephaloridine 70 1 1-4 ; a 
orris 80 cefazolin 60 6 100 11 8 727 71 

Bussit?’ 81 cefamandole 46 1 22 = oe 
Berne!!! 82a cefamandole 48 10 208 

Berne!!! 82a cefoperazone 42 7 167 

Gledhill?* 83 cefamandole 21 0 0-0 21 10 476 42 10 23-8 
Laut? 5 83 cefotaxime 65 4 6:2 38 9 23-7 103 13 12-6 
Corder? 83 cefoxitin : 49 20 40-8 

Winslow** 83 cefoxitin 51 0 00 

Danish MC4? 84 cefoxitin 103 10 9:7 

O'Rourke!” 84 cefoxitin 58 3 5:2 

Lau’ 85 cefotaxime 212 6 2:8 77 18 23-4 289 24 83 
Lau’ 85 cefoperazone 207 4 19 78 16 20-5 285 20 70 
Lau 85 latamoxef 215 7 3-3 75 6 80 290 13 4-5 
Buckels®! 85 cefotetan 47 2 43 
‘Garcia! +? 86 cefmetazole 36 0 0-0 9 0 00 45 0 00 
Total 1158 34 29 581 123 212 1225 103 8-4 


WI, wound infection 


cefoperazone?!11, cefotaxime®!°°, cefoxitin?-3542, latamoxef?, 
cefmetazole!!? and cefotetan®!, combined wound-infection 
rates were: overall, 84 (7-8 per cent} ın 1083; low risk, 32 
(3-4 per cent) in 941 and high risk, 94 (19-5 per cent) in 482 
patients. 

There were no wound infections in 45 low-risk patients given 
cefamandole and carbenicillin?® and when cefotaxime! and 
cefazolin'>-'6 were combined with metronidazole there were 8 
(3-8 percent) in 209 similar low-risk patients. The wound- 
infection rate was 16 (19-0 percent) in 84 high-risk patients 
treated with cefuroxime*?, cefotaxime!®°-?°? or cefazolin’? in 
combination with tnetronidazole. The overall wound-infection 
rate for a cephalosporin combined with an anti-anaerobic agent 
was 25 (7-1 per cent) in 353 cases. 


Tetracycline 

Although tetracycline is no longer considered an agent of first 
choice because of the level of resistance among both aerobic and 
anaerobic pathogens at concentrations achieved in conventional 
therapy, there is evidence from a comparative clinica] trial, in 
colonic surgery, of prophylactic benefit from peréperative 
topical lavage'!? with tetracycline in a concentration of 
1000 mg/litre. This supports earlier studies of tetracycline 
lavage in appendicitis in which overall wound-sepsis rates were 
reduced from 18 percent to 2 percent! and 23.percent to 
7 per cent! 4, Retrospective analysis of perforated appendicitis 
in childhood suggested a similar advantage for tetracycline 
lavage over noxythiolin’!* and in our own experience, a 
prospective study over 10 years®® shows a low wound-sepsis 
rate with an antibiotic policy based on peroperative tetracycline 
lavage. Since 1983 we have supplemented tetracycline lavage in 
high-risk cases with a single dose of intravenous metronidazole 
in gangrenous or perforated cases with localized sepsis or with 
a 3-day course of metronidazole, gentamicin and ampicillin in 
patients with diffuse peritonitis. There was a statistically 
insignificant reduction in wound sepsis following this change 
in practice and the wound-infection rates during the ten years 
were: overall, 17 (3-7 per cent) n 456; low risk, 8 (2-4 per cent) 
in 339; high risk, 9 (7-7 per cent) in 117 patients®®, 


Aminoglycosides 

Only one study has examined an aminoglycoside as the 
sole therdpeutic agent in high-risk patients’? and noted 10 
(71-4 per cent) wound infections in 14 patients. Gentamicin has 
been used in combination with clindamycin*7.°°9?-!!! metron- 
idazole**-?® and tobramycin with metronidazole'®. Only in 
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El-Sefi’s study'® has an aminoglycoside and metronidazole been 
used as a prophylactic regimen in 82 low-risk patients with 2 


. (24 per cent) wound infections. All the other studies were in 


high-risk patients and there were 15 (13-8 percent) wound 
infections in 109 primarily closed wounds!®+4?.92.98, 


Discussion 

The frequency of wound sepsis after appendicectomy depends 
on the severity of the inflammatory process and the degree of 
contamination of the abdominal parietes at operation. Protection 
of the wound, usually with antiseptic-soaked packs, is recom- 
mended by several authors but is of no proven benefit although 
it has logical and aesthetic appeal. The major issues, however, 
are thd use of drains, prophylactic antibiotics in low- and 
high-risk groups and delayed closure or non-closure of the 
wound. 

Wound drains may be dismissed in that there is no 
convincing evidence of benefit, they may increase the frequency 
of sepsis and, if they are to be relied upon to prevent wound 
abscess formation, must be retained in situ for 10 days 

The role of antibiotics is much more complex. At least two 
studies with only small and statistically insignificant reductions 
in wound sepsis after an antibiotic (metronidazole)!%!% 
suggest that prophylactic antibiotics are unnecessary in low-risk 
patients and that concentration on the technical aspects of the 
procedure is more important!®. This is a miority view, 
however, and antibiotics are generally considered appropriate 
for both low~ and high-risk patients. 


Low risk 

Wound sepsis should be infrequent in low-risk patients under- 
going appendicectomy and infection rates of less than 5 per cent 
have been reported without prophylactic antibiotics?®?8, 
although the average figure is 10 per cent (Table 2). The efficacy 
of prophylactic antibiotics is related to the severity of contami- 
nation®? and a variety of prophylactic antibiotic regimens have 
proved effective in low-risk cases. It is difficult to demonstrate 
clear superiority of one regimen over another. 

In studies of prophylactic antibiotics, wound-infection rates 
of less than 2 per cent have been reported in 14 papers with at 
least 50 patients. In four moe the follow-up data!??5116 or 
the definition of wound se ? are inadequate and ın three a 
postal questionnaire?®: 3 s, was used. There were no wound 
mfections after 50 and 97 low-risk appendicectomies after a 
single intravenous?” or rectal?! dose of metronidazole. There 
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Wound infection after appendicectomy: Z. H. Krukowski et al. 


Table 7 Summary of publications with more than 50 high-risk cases and wound-sepsls rate less than 10 per cent 











: Cases 
Route of 
First author Year Antibiotics administration (No.) (wt) (%) 
Gottrup** 80 metronidazole PR+IV 66 0 00 5 days for 
+ pen/strep Topical* +IV peritonitis 
Eklund?’ 87 tinidazole Topicalt 51 1 20 
MacKellar’? 86 metronidazole PR 158 5 32 
gent/amp or IV 5 days for ; 
cefamandole IV peritonitis 
Krukowski’? 88 tetracycline Topical 117 9 77 
+metronidazole IV 3 days for 
+amp/gent IV peritonitis 
Lau? 85 latamoxef IV 15 6 80 5 days for 
peritonitis 
Danish MC*? 84 metronidazole Iv 106 10 9-4 5 days for 
+amp IV peritonitis 
Danish MC*? 84 cefoxitin IV 103 10 9-7 5 days for 
peritonitis 
Total 676 41 61 








* Penicillin/streptomycin lavage in perforated cases only; tgangrenous cases only; peritonitis excluded. WI, wound infection; PR, per rectum; IV, 
intravenous administration; pen, penicillin; strep, streptomycin; gent, gentamicin; amp, ampicillin 


was one wound infection after 55 operations with a single dose 
of rectal metronidazole’’. Similar sepsis rates have been 
reported with topical agents, such as ampicillin powder 
(1-9 per cent)'°3, chlorhexidine (1-4 per cent)°, polyantibiotic 
spray** or povidone-iodine spray (1-6 per cent)**. Wound- 
sepsis rates of 1-4 per cent and 1-9 per cent were achieved with 
three intravenous doses of ticarcillin*® and a single dose of 
intravenous cefoperazone’. 

There is good evidence that prophylactic antibiotics reduce 
the frequency of wound sepsis in low-risk patients and that a 
single pre- or peroperative dose should suffice. In low-risk cases 
the need for antibacterial activity against both aerobic and 
anaerobic organisms is uncertain. Although low sepsis rates 
with a single dose of metronidazole have been reported*731/33, 
the average figure is much higher at over 7 per cent (Table 4) 
and it seems logical to use a single broad-spectrum agent. In 
our own practice, topical tetracycline lavage supplemented with 
an intravenous dose of the same agent resulted in 8 (2-4 per cent) 
wound infecuons in 339 low-risk patients®®. Acceptably low 
rates have also been reported with second- and third-generation 
cephalosporins. 


High risk 

The situation in high-risk cases is complicated by the variable 
risk within this category. Gangrenous or perforated appendicitis 
with localized sepsis carries a risk of wound sepsis similar to 
that of perforated appendicitis with diffuse peritonitis, but the 
difference in severity of the disease is such that, although 
antibiotic admunistration may be successtully reduced to a very 
short course or even a single dose in the former, a therapeutic 
course of antibiotics is required for 3-7 days in the latter. Many 
published studies exclude patients with diffuse peritonitis given 
therapeutic antibiotics and it is possible that the true frequency 
of wound sepsis is higher than reported. 

In addition, although variability in wound sepsis rates for 
similar antibiotics may be explicable on the basis of small study 
sizes and chance variation, it is probable that differences in the 
conduct of the operation are relevant. The ability of appropriate 
antibiotics to modify the inflammatory response in acute 
appendicitis is beyond question but the benefit may be masked 
by traumatic surgery and avoidable contamination of the 
wound. 

Considering first the results with wounds closed primarily, 
only two papers*®3® report a sufficient number (more than 
50) of high-risk patients not given antibiotics, one of which 
studies*® used a postal follow-up and in one®®, patients with 
severe sepsis were excluded. The resulting wound-sepsis rates 
were respectively 28-8 percent? and 13-8percent?® and are 
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lower than reported in many studies using antibiotics. 

When the six studies which included more than 50 high-risk 
cases and reported wound-sepsis rates of less than 10 per cent 
are considered, the effect of combined activity against both 
aerobic and anaerobic organisms is clearer (Table 7). Gottrup** 
reported no wound infections in 66 cases but only the 31 patients 
with gangrenous appendicitis were given no more than a single 
intravenous dose of metronidazole. The remaining 35 patients 
with perforation had additional topical and parenteral penicillin 
and streptomycin. Similarly, the excellent results reported by 
Ekiund3*, of only one wound infection in 51 cases, refers only 
to gangrenous appendicitis; patients with perforation were 
excluded from this study of peroperative topical tinidazole. The 
adequacy of follow-up in both these studies is also open to 
criticism because of their reliance on a postal questionnaire. 
The results with metronidazole alone have otherwise been 
disappointing and activity against both aerobic and anaerobic 
organisms as used in the other four studies appears necessary. 
The paper by MacKellar and Mackay? is noteworthy in that 
it reports the excellent results of a consistent policy for the 
management of children with appendicitis. There were only 5 
(3-2 per cent) wound infections in 158 cases. High-risk cases 
were given metronidazole in combination with either gentamicin 
and ampicillin or cefamandole, supplemented with either saline 
or povidone-iodine peritoneal lavage. All the above studies with 
wound-sepsis rates of less than 10 percent in high-risk cases 
have used antibiotics active against both aerobic and anaerobic 
organisms and in two a single agent, cefoxitin or latamoxef, 
was effective. Topical antibiotic lavage was a feature of three 
of these reports?*45-88 and supports the experimental finding 
that topical antibiotic lavage is an effective and economical 
treatment which reduces the requirement for postoperative 
therapeutic antibiotics!!”. Acceptably low wound-sepsis rates 
in perfcrated appendicitis may be achieved with careful 
technique, primary wound closure and effective antibiotics. 

In some centres and particularly in North America, however, 
despite systemic antibiotics the frequency of wound sepsis in 
high-risk cases has been disappointingly high and has led to the 
adoption of delayed primary closure of the wound. Although 
such management prevents suppuration within a closed space 
in the wound and reduces morbidity due to spreading sepsis, 
this type of serious wound infection is now a rarity when 
appropriate antibiotics are used!!8, Delayed closure results in 
failure to close the wound within 5-7 days in a substantial 
number of cases and the disadvantages of patient discomfort 
and increased nursing care make the method unattractive when 
low wound-sepsis rates may be achieved with primary closure 
and appropriate antibiotics. 

In conclusion, we recommend that in low-risk cases anti- 
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biotics should be restricted to a single pre- or peroperative dose 
of a broad-spectrum agent effective against both aerobic and 
anaerobic organisms. Peroperative antibiotic lavage is associated 
with some of the lowest wound-sepsis rates in both low- and 
high-risk cases and is an attractively simple routine in all cases. 
Although we have classified gangrenous appendicitis as ‘high 
risk’, it is clear that uncomplicated gangrenous appendicitis 
may be successfully managed in similar fashion. Only when 
perforation with established diffuse sepsis is present are systemic 
antibiotics for 3-5 days necessary. Despite the good results 
reported in small series with antibiotics active against only 
anacrobic organisms, a broad spectrum of activity with either 
a single antibiotic or a combination of agents appears preferable 
both as treatment for the peritonitis and as prophylaxis against 
wound sepsis. There is little convincing evidence that newer and 
often more expensive agents offer significant advantages over 
established antibiotics. When necessary, we continue to rely on 
the triple regimen of gentamicin, ampicillin and metronidazole 
as a supplement to peroperative antibiotic lavage. When these 
measures are allied to sound surgical technique, wound 
infection should be less than 3 per cent in low-risk cases and 
less than 10percent in high-risk cases. On the evidence 
presented we consider non-closure of the wound to be an 
unnecessary measure in acute appendicitis. 
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The low collar incision is the usual route for thyroidectomies 
because it allows excellent access to the thyroid gland and heals 
well. However, many African patients develop keloid scars. 
Moreover, such an overtly visible ‘cut throat’ scar in a young 
woman constitutes a taboo in many areas. Bilateral submam- 
mary skin incision with development of a flap that includes the 
subcutaneous tissue and the breasts allows good exposure of 
the thyroid for thyroidectomy. 
Our experience with this unique approach is presented. 


Patients and methods 


Between Januery 1985 and December 1987, 32 women between the 
ages of 19 and 35 years with simple goitre, had thyroidectomy through 
the submammary approach. 

The approach ıs started as described by William and Hanlon for 
median sternotomy using a transverse submammary skin incision’; ıt 
was popularized by Bedard et al.* and Laks and Hammond’. Once the 
suprasternal space of Burns is reached, two Dever retractors are applied 
under the flap to aid in the dissection of the flap over the thyroid gland. 
Using both blunt and sharp dissection, the flap over the strap muscles 
1s split ın the median plane to expose the pretracheal fascia. Thyroidec- 
tomy is carried out in the usual fashion and haemostasis is secured. A 
long tube dra:n is inserted and passed out through the stab wound 
below the lower skin incision The strap muscles are closed loosely above 
and left open below so that the thyroid cavity communicates freely 
with the space below the flap; two Redivac (O E C. Orthopaedic) drains 
are left under the flap. The flap 18 tagged onto the chest wall in three 
places on each side. Subcutaneous stitches must be placed in an 
interrupted fashion. 


Results 


There were no hospital or late deaths. The mean follow-up is 
21-4 months. Thyroidectomy was successfully done in all 
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patients. All patients left hospital 5-7 days after operation. 
There was no major wound infection or necrosis of the flap. 

In 15 patients (47 percent) hypertrophic scars started to 
develop; these were reduced by timely intralesional injection 
with triamcinolone. Two patients (6percent) had loss of 
cutaneous sensation around the lateral aspect of the skin 
incision. 


Discussion 

The low collar incision is the standard approach to the thyroid 
gland. It gives the quickest and most complete exposure for all 
thyroid and parathyroid operations. Unfortunately, in the 
African, ugly hypertrophic and keloid scars which are 
detrimental to the quality of life may develop after a low collar 
incision. This can be avoided by approaching the thyroid gland 
through a bilateral submammary incision which 1s feasible and 
without any added significant morbidity or mortality, while the 
scar, whether ugly or hypertrophic, is hidden under the breasts. 
The submammary approach has been used extensively in female 
patients undergoing sternotomy for cardiac operations with 
excellent results. 

This approach to the thyroid gland is recommended for the 
consenting cosmetically conscious female patient under 35 
years who is likely to develop visible ugly or hypertrophic scars 
after a low collar incision. Breast function is unlikely to be 
affected. The loss of cutaneous sensation near the incision 
experienced by two patients in the series resolved with time 
and did not constitute any discomfort to the patients. 

In conclusion, the bilateral submammary skin incision as a 
route to thyroidectomy gives excellent results, provided that 
meticulous attention is paid to haemostasis in the flap, extensive 
lateral mobilization, adequate drainage and careful closure with 
a subcuticular suture. 
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Not all patients with abdominal pain, raised serum amylase and 
proven gallstones have acute pancreatitis secondary to biliary 
tract disease. We describe such a case. 


Case report 


A 43-year-old woman presented with a short history of epigastric pain. 
Examination revealed a fit-looking woman with a normal abdomen. 
Full blood count, urea and electrolytes, erythrocyte sedimentation rate, 
glucose, urinalysis, abdominal radiograph and chest radiograph were all 
normal. Liver function tests were normal except for a slightly raised 
total bilirubin of 35 mol/l (normal range 3-18 pmol/l). Serum amylase 
was 1160 units/l (normal 450 units/1). An abdominal ultrasound showed 
a distended gallbladder with stones in the neck but no dilatation of the 
common bile duct and no pancreatic abnormality. A diagnosis of acute 
pancreatitis secondary to gallstones was made and she responded 
tapidly to intravenous fluids and pain relief with return of liver function 
to normal within 3 days. However, sequential serum amylase levels 
remained persistently high (range 650-1760 units/1). 

A repeat ultrasound and computer tomography (CT) scan showed 
no evidence of pancreatic inflammation or biliary obstruction. After 
discharge she was re-admitted to hospital twice in the next 2 months. The 
clinical picture was similar on each occasion. Initial serum amylase 
levels were 1600 and 840 units/] on respective presentations, and varied 
during this time from 840 to 1600 units/1. 

Recurrent attacks of acute pancreatitis were diagnosed by separate 
on-call surgical registrars and she was admitted for conservative 
management on each occasion. An abdominal CT and endoscopic 
retrograde cholangiopancreatography showed no significant 
abnormality except for gallbladder stones. 

When it became apparent that her serum amylase was not going to 
settle, an elective cholecystectomy was performed. She was found to 
have sub-acute cholecystitis with pigment stones and a normal 
peroperative cholangiogram. A laparotomy was otherwise normal. Her 
postoperative recovery was unremarkable, but the serum amylase levels 
remained high. 

It now became clear that her hyperamylasaemia was unlikely to be 
secondary to biliary tract disease and it was surmised that her raised 
serum amylase and gallstones might be coincidental findings. A review 
was undertaken of known causes of hyperamylasaemia and, by 
exclusion, macro-amylasaemia became a distinct possibility in this 
patient. 

The diagnosis of macro-amylasaemia was established in three stages. 
Firstly, as macromolecules are not filtered at the glomerulus, the high 
serum amylase in macro-amylasaemia is not reflected by a similarly 
raised urine amylase activity. In the presence of normal renal function, 
the clearance ratio of amylase may be calculated in the following way! 


Clearance ratio (%4) 


urine amylase activity x serum creatinine concentration 





ete 7 ESER ESA 
serum amylase activity x urine creatinine concentration 
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The normal range is 1-4 per cent and may rise to 4-14 ner cent in 
acute pancreatitis; in macro-amylasaemia the figure is <1 per cent’, 
Our patient had a clearance ratio of 0-4 per cent. 

Secondly, a rapid and simple assay for the presence of macro-anviase 
involves the selective precipitation of macromolecules in polyeth 
glycol solution’. in a normal subject 33 per cent of am i 
precipitated, whereas in macro-amylasaemia the figure i 
Our patient registered 98 per cent. 

Finally, definitive diagnosis involves the direct iden 
amylase-macromolecular complex by one of several ph methods, 
This was performed using a method of agarose film electrophoresis’ aad 
gave the typical streaked appearance of macro-amylasaemia. Tt was 
concluded from this information that a firm diagnosis of macro- 
amylasaemia had been established. 













73 per cent. 


yom of the 





Discussion 








pancreatic disorder*. It occurs when ‘free’ crculating amylase 
forms a complex with a naturally occurring macromolecule, 
usually IgG or IgA (or occasionally infused dextran}, which is 
too large to be normally filtered in the renal glomerulus. A 
hyperamylasaemia therefore occurs typically in the range 1-3 





atypical clinical presentation although macro-amylasaemia in 
itself is asymptomatic. The presence of gallstones in this patient 
must be taken as coincidental and ih no way responsible for the 
abnormal amylase level. The diagnosis was initially s pported 
by a very low (< | per cent) amylase/creatinine renal clearance 
ratio in the presence of normal renal function. If serum lipase 
levels are available, the association of a normal lipase level with 
a raised serum amylase can also be strongly suggestive and 
would warrant further investigation. The presence of a 
macromolecule may be rapidly and simply confirmed by 
polyethylene glycol precipitation. Specific identification of the 
macromolecule as a conglomerate of amylase then follows by an 
electrophoretic technique. As the amylase macromolecules 
found in this condition may be formed from any of 
pancreatic or salivary isoenzymes of amylase, isc 
analysis is of no help. 
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Total colectomy and mucosal proctectomy, with formation of 
an ileo-anal reservoir, has become the preferred operation for 
treatment of chronic ulcerative colitis and familial polyposis in 
selected young patients. Prolonged ileus or small bowel 
obstruction is a common complication in the early 
postoperative period’. Recently, a new complication simulating 
small bowel obstruction of adhesive origin has been described: a 
case of postoperative superior mesenteric artery syndrome 
(SMAS)? which settled with conservative management. We 
present a further case of SMAS following restorative 
proctocolectomy which only resolved after further operation. 


Case report 


The patient was a 21-year-old man with severe refractory ulcerative 
colitis, who had lost 24 per cent of his body weight over the 6 months 
before admission. After failing to settle on a 10-day course of pre- 
operative intravenous nutrition, semi-urgent laparotomy was 
performed. 

Marked inflammation of the distal colon was noted. Total 
colectomy and mucosal proctectomy were performed, and an ileal J 
pouch constructed using the GIA® stapler. Transverse incisions were 
made in the peritoneum of the mesentery over the superior mesenteric 
artery, allowing the ileo-anal anastomosis to sit in the pelvis without 
tension. The defunctioning loop ileostomy similarly reached the right 
iliac fossa comfortably. 

Initially his postoperative course was uneventful but, at 6 days, after 
the nasogastric tube had been removed and oral intake commenced, 
vomiting occurred and the nasogastric tube had to be replaced. 
Thereafter he continued to have copious bile-stained nasogastric 
aspirates, necessitating the re-introduction of intravenous nutrition at 
10 days. A barium study showed a dilated duodenum with a band 
obstruction in the fourth part, consistent with SMAS (Figure 1). 
Intravenous nutrition was continued and various postures encouraged, 
but there was no decrease in the volume of the gastric aspirates 
(1-5-30 Iday). After allowing 6 weeks for intra-abdominal 
inflammation to settle, a further laparotomy was performed. 

The duodenojejunal flexure was particularly high, held cephalad by 
a strong suspensory ligament of Treitz; the superior mesenteric artery 
was bowstringed across the duodenum just proximal to this. The 
ligament of Treitz was divided and the duodenojejunal flexure 
completely mobilized, then transposed to a position anterior to the 
superior mesenteric artery by dividing and re-anastomosing the bowel. 
The loop ileostomy was closed at the same operation 

The patient returned to a normal diet within 7 days, and was 
discharged 15 days after his second operation, in good control of his new 
pouch. 


Discussion 


Obstruction of the third part of the duodenum by the superior 
mesenteric artery is relatively uncommon, usually occurring in 
thin elderly people or in those who have recently lost retro- 
peritoneal fat owing to stress of sepsis or trauma?. Many 
patients with ulcerative colitis have had a long illness and, at the 
time of presentation for surgery, have often suffered a significant 





GIA® is a registered trademark of Auto Suture Company. 


1036 





Figure 1 Barium study performed 10 days postoperatively, There is 
complete obstruction of the duodenum at the point where it is traversed by 
the superior mesenteric artery (arrowed) 


loss of fat and protein, possibly setting up the physical state that 
allows the SMAS to occur*. This tendency to obstruction would 
be exacerbated by any extra tension on the artery created during 
ileo-anal anastomosis. 

There have been several suggestions as to how to lengthen a 
‘tight’ artery. Most commonly the surgeon makes serial 
transverse cuts in the peritoneum overlying the artery on both 
sides, as was done in the case above. This increases the reach of 
the artery by up to 2cm. The surgeon may also clamp the 
superior mesenteric artery distal to the jejunal branches: 
provided that the terminal ileum remains well perfused via 
the ileocolic artery, he may then divide it at this point. It is 
interesting to note that in both the previously reported case and 
our own patient, the surgeon was confident that the 
anastomosis was not under tension and there was no 
obstruction to the gut, before closing the abdomen. There is 
obviously difficulty in predicting which patients are at risk of 
developing SMAS so that further efforts can be made to prevent 
the problem. It is now our practice, like others’, in addition to 
lengthening the ileal loop by division of the superior mesenteric 
artery and peritoneal incisions, to routinely mobilize both the 
duodenal loop and the duodenojejunal flexure thoroughly. 


References 


1. Taylor BA, Dozois RR. The J ileal pouch—anal anastomosis. World 
J Surg 1987; 11: 727-34 

2. Ballantyne GH, Graham SM, Hammers L, Modlin IM. Superior 
mesenteric artery syndrome following ileal J-pouch anal 
anastomosis: an iatrogenic cause of early postoperative 
obstruction. Dis Colon Rectum 1987; 30: 472-4 

3. Wayne E, Miller RE, Eisman B. Duodenal obstruction by the 
superior mesenteric artery in bedridden combat casualties. Ann 
Surg 1971; 174: 339-45. 

4. Muller R. Quoted by Barner HB, Sherman CD Jr. Vascular 
compression of the duodenum. Int Abstr Surg 1963; 117; 103-18. 


Paper accepted 20 March 1988 


(007-1323/88/101035-01$3.00 © 1988 Butterworth & Co (Publishers) Lid 


Br. J. Surg. 1988, Vol. 75, October, 1037-1038 


Local antiseptic treatment of 
infected prosthetic vascular 
grafts in the groin 


K. T. Moran and E. R. Jewell 


Section of Peripheral Vascular Surgery, Lahey Clinic 
Medical Center, Burlington, Massachusetts, USA 


Correspondence to: Dr E. R. Jewell, Section of Peripheral 
Vascular Surgery, Lahey Clinic Medical Center, 41 Mall 
Road, Burlington, Massachusetts 01805, USA 


Prosthetic grafts have been in general use for aortobifemoral by- 
pass for nearly 30 years, and when no suitable autogenous vein 
graft is available for femoropopliteal bypass. In either case, 
infection of an arterial prosthetic graft has been reported in 
from 1-1 per cent to 6 per cent of patients with about 80 per cent 
of these infections occurring in the groin'~, 

The traditional therapeutic approach to this problem has 
been removal and replacement of the graft through clean tissue 
planes. However, infected grafts in the groin have been treated 
by local debridement and irrigation of the wound combined 
with systemic antibiotic therapy* or by reconstruction within 
the infected field, replacing the infected graft with arterial or 
venous autografts®. 

Polyvinylpyrrolidone complexed with iodine (povidone- 
iodine or Betadine*) does not adversely affect healing tissues® 
and laboratory studies indicate that it does not induce the 
production of antibiotic-resistant strains of organisms’. 

In 1981 Kwaan and Connolly? successfully treated ten 
consecutive patients with open infections of vascular prosthetic 
graft wounds with a povidone-iodine irrigation method 
supplemented by intravenous antibiotics. We report similar 
treatment in two patients with infected inguinal prosthetic 
grafts. 


Case reports 


Case | 

A 71-year-old man underwent endarteriectomy of the left common 
femoral and profunda femoris arteries and in situ femoroperoneal 
saphenous vein bypass graft for ischaemic ulceration involving the left 
great toe. A polytetrafluoroethylene (PTFE) patch angioplasty was used 
to close the arteriotomy, which extended from the external iliac artery to 
the profunda femoris artery. Postoperatively, the ulcer began to heal, 
and the patient was discharged from the hospital after 7 days. Two 
weeks later, the patient presented with swelling, erythema, and 
fluctuance in the groin incision. After incision and drainage, the wound 
was completely débrided, exposing the PTFE patch angioplasty and the 
proximal end of the vein graft, which was patent (Figure 1). Systemic 
antibiotic therapy with cephalothin sodium and gentamicin sulphate 
was commenced, and the wound was packed with gauze soaked in half- 
strength povidone-iodine solution. Proteus mirabilis, cultured from the 
wound, showed sensitivity to the antibiotics employed. Dressings were 
changed daily. The patient was observed in the intensive care unit until 
the eighth postoperative day when granulation tissue covered all 
vascular conduits. Two weeks later, the patient was discharged with a 
healthy granulating wound (Figure 2), At follow-up 8 weeks after the 
operation, the wound had completely healed. Two years later, the 
patient remains well, and the graft is patent. 

Case 2 

Aortobifemoral bypass using a Dacron® graft was performed on a 72- 
year-old man for an abdominal aortic aneurysm and occlusive iliac 
disease. On the third postoperative day, he experienced a myocardial 
infarction and became hypotensive. Despite maximum doses of pressor 
agents, he remained hypotensive and required an intra-aortic balloon 
pump which was inserted through the Dacron graft in the left groin and 
left in situ for 2 days. He made satisfactory progress but on the 12th 
postoperative day was noted to have an abscess in the left groin. The 
* Betadine is manufactured by Napp Laboratories Ltd., Cambridge, UK; 
Dacron* is a registered trademark of E. 1. Dupont de Nemour 
Incorporated 
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Figure 1 Infected wound with polytetrafluoroethylene patch and vein 
graft exposed 





Figure 2 Wound healing by secondary intention after 10 days 
povidone-iodine treatment 


patient was treated with oxacillin, gentamicin sulphate, and 
metronidazole. The wound was débrided, exposing the prosthetic graft 
Organisms cultured from the wound included Morganella morganii 


Enterobacter cloacae, and enterococcus, which were sensitive to the 
antibiotics used. The wound was packed with gauze and soaked in half- 
strength povidone-iodine, and the dressings were changed daily. The 


patient was observed in the intensive care unit until the graft was 
completely covered by granulation tissue 10 days later. He remained in 
the hospital for an additional week. At follow-up | year later, the grafi 
was patent and the wound completely healed 


Discussion 


Infection of a prosthetic graft is usually an extremely gruve 
problem involving the threat of generalized 
haemorrhage, and limb loss, with a mortality rate varying from 
25 to 75 per cent in reported series**. Carter et al.'® first 
demonstrated that exceptions exist to the widely respected rule 
that the successful management of an infected graft demands its 
removal. The successful treatment of a patient with an infected 
graft depends on many variables including the site and extent of 
infection, the location of the graft, anastomotic involvement. 
and graft patency'!. Our finding that infected grafts in the groin 
may be preserved if the graft is patent is similar to that of other 
authors*:®, The type of prosthetic graft used may influence the 
outcome. Bacteria have been shown to have a greater affinity for 
adhering to knitted and woven Dacron grafts than to 
polytetrafluoroethylene'?. Open management of the wound and 
healing by secondary intention permit the constant observation 
and meticulous nursing care necessary to detect haemorrhage 
from the suture line, which is an absolute indication for removal 
of the graft. The success of open management in this context 
contrasts with the poor long-term results obtained when this 
method is used after traumatic vascular injuries probably 
because of the extensive soft tissue injuries sustained in the latter 
group'®. Previous reports® ê indicate that the antiseptic action 


Sepsis, 


1037 


Case reports 


of povidone-iodine is rapidly diminished on contact with tissue 
or serum. Nevertheless, in our patients, a single daily change of 
the pack resulted in rapid cleansing and granulation of open 
wounds. In selected patients, local treatment may eliminate the 
need for major surgical procedures in seriously ill patients. 
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Anomalous venous connections between the portal vein and the 
inferior vena cava have been described", but have received little 
clinical attention. Their overall frequency is unknown but 
anomalies are probably less uncommon than the literature 
would suggest. Recently we encountered a rare variation 
whereby the portal vein drained into the inferior vena cava 
(congenital portacaval shunt) in a 10-year-old girl who 
underwent an 85 percent trisegmentectomy of the liver for 
hepatocellular carcinoma. This paper discusses the 
development and clinical implications? of congenital anomalies 
of the portal venous system. 


Case report 


A 10-year-old girl born with co-arctation of the aorta and patent ductus 
arteriosus, which was surgically corrected at the age of 3 years, 
presented with periumbilical pain and diarrhoea of 3 months duration. 

Height and weight were below the third centile. In the abdomen, the 
right lobe of the liver was palpable 7cm below the costal margin. 
Peripheral blood count, serum biochemistry and 2-fetoprotein 
estimations were normal. Liver function tests showed alkaline 
phosphatase 303 units/l, AST* 182 units/1, gGT* 132 units l. bilirubin 
34 umol/. Ultrasound and isotope studies revealed a lesion occupying 
the right lobe of the liver compressing the inferior vena cava. This was 
confirmed on selective angiography demonstrating a large vascular 
hepatic tumour. There was no evidence of metastatic spread. 
Laparotomy confirmed an extensive vascular tumour involving the 
whole of the right lobe including the caudate and quadrate regions. The 
spleen was noted to be twice normal size and the portal vein emptied 
directly into the inferior vena cava just proximal to the origin of the renal 
veins. An 85 per cent trisegmentectomy was performed with complete 
excision of the mass. 

The patient made a satisfactory recovery and the histology of the 
tumour demonstrated well-differentiated hepatocytes consistent with a 
well-differentiated hepatocellular carcinoma, Subsequent splenic 
venography has documented the anomaly of the portal venous system 


* AST, aspartase transaminase: gGT, y-glutamyl transpeptidase; CSF, 
cerebrospinal fluid 
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Figure 1 Splenic renogram demonstrating that the splenic vein drains 
directly into the inferior vena cava. (The inferior vena cava is displaced to 
the right) 


(Figure 1). Serum ammonia estimation and a psychiatric assessment 
were performed to exclude subclinical encephalopathy. These were 
normal and at 4 years follow-up she remains free of any local recurrence 
or metastatic disease. 


Discussion 


This case illustrates a rare anatomical variant of the portal 
venous system with important implications for hepatic 
regeneration after surgery and the risk of the late onset of 
encephalopathy. 

The venous system of the body arises from essentially two 
main sources. The first is intra-embryonic, comprising the 
anterior and posterior cardinal veins from which the main 
systemic veins subsequently develop. The second source is 
extra-embryonic, the vitelline and umbilical venous system, 
providing drainage from the yolk sac and placenta 
respectively?*. 

The vitelline veins develop to form the portal vein. These 
primitive paired vessels arise on the anterior surface of the yolk 
sac and pass up the body to empty into the primitive sinus 
venosus. By the end of the fourth week in utero, three cross- 
communications have formed between the two veins (Figure 2). 
The cranial anastomosis lies in the region of the porta hepatis 
(subhepatic plexus), the middle passes dorsal to the gut (i.e. 
retroduodena!) while the inferior communication arises distal to 
the origin of the common bile duct and passes ventrally. The 
portal vein derives from the inferior section of the left vitelline 
vein, the middle communication and the superior section of the 


0007-1323/88/101038-0253.00 © 1988 Butterworth & Co (Publishers) Ltd 


ZS 


LL LE 


> 


pi 


Right Vitelline 
Vein 


Left Vitelline 
Vein 





Figure 2 Embryological development of the portal vein and relationship 
to the duodenum. DV, ductus venosus; IVC, inferior vena cava; LUV, left 
umbilical vein: SV, sinus venosus 


right vein, thus forming an ‘S’ shape configuration'*+, The 
remaining pathways atrophy. 

Abnormalities of the portal venous system arise from 
alterations in the configuration forming the portal vein and are 
a secondary association with a variety of other congenital 
malformations (Table 1}. Other anomalies can arise from 
normally insignificant but potentially lethal collateral 
communications between the extrahepatic and intrahepatic 
branches of the portal and systemic venous system“. Classically 
these include the gastro-cesophageal anastomosis, and the 
anorectal, periumbilical and retroperitoneal communications, 
Abnormalites of the portal vein include the preduodenal portal 
vein and reduplication. Rarely the portal vein enters directly 
into the inferior vena cava without traversing the liver. 

The origin of the inferior vena cava is complex and is an 
amalgamation of several embryological venous channels. The 
common hepatic vein which gives rise to the hepatic segment of 
the inferior vena cava arises from the right end of the sinus 
venosus and the right portion of the plexus which joins the right 
and left vitelline veins in the cranial part of the liver 
(subdiaphragmatic anastomosis)*. During fetal development 
blood from the left umbilical vein reaches this anastomosis and 
the common hepatic vein via the ductus venosus. The 
subhepatic portion of the inferior vena cava is formed from 
outgrowths of both the common hepatic vein and the right 
subcardinal vein. 

The complicated origin of the prerenal section of the inferior 
vena cava and its close developmental relationship to the 
plexiform subdiaphragmatic anastomosis of the vitelline veins in 
the early embryo helps to explain the occasional occurrence of 
anomalous portosystemic venous communications. A review of 
the literature reveals four previous cases which were discovered 
at autopsy” '°. Our case is the first to be described in a living 
patient. 

Portal encephalopathy has been seen occasionally in patients 
without liver disease who have a prominent intra- or extra- 
hepatic fistulous communication with a systemic vein, usually in 
association with portal hypertension''. This condition is 
analogous to the neuropsychiatric disturbance seen in patients 
with an Eck’s fistula'*. The clinical syndrome presents as an 
episodic encephalopathy involving ataxia, tremor and 
dysarthria and the patients are usually over 50 years of age with 
normal serum ammonia levels but elevated CSF* glutamine. 
If recognized, the condition is potentially curable because the 
cerebral pathological changes are slight, but in a few patients the 
disorder is progressive and irreversible'*. Why these symptoms 
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Table 1 


Malformations associated with portal pein anomalies 





Gastrointestinal tract 






Biliary a al 
Annular 





Cardiovascular 





become manifest late in life is unknown but it has been suggested 
that the ageing brain has a reduced tolerance to ammonia and 
other metabolites. 

In 1920 Rous and Larimore suggested that substances in the 
portal venous blood prevented atrophy and promoted liver 
regeneration, while Child et al. (1953) believed that the volume 
of portal blood flow to the liver was important ® 5. 

Experimental work has shown that hepatic tissue perfused 

with the venous return from the splanchnic organs undergoes 
hypertrophy, hyperplasia and glycogenation, whereas 
hepatocytes in tissue deprived of this input become smaller and 
have a reduced glycogen content'®. Thus, in animals, it appears 
that portal venous blood has special properties that affect both 
hepatocellular structure and function’’. Studies have shown 
that insulin, glucagon and epidermal g growth f factor appear to be 
the most important in the regulation of hepatic regeneration” 
It is assumed that hepatic regeneration in this case has been 
stimulated by circulating hepatotrophic factors and the 
successful outcome suggests that liver resection is not contrae 
indicated in patients with large congenital portosystemic 
communications. 
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The role of infecting organisms in initiating or complicating 
mammary duct ectasia and its related change of periductal 
mastitis remains uncertain. Some believe that mammary duct 
ectasia is a natural phenomenon of the ageing breast’ and this is 
supported by reports of occult duct ectasia in 25-75 per cent of 
breasts examined at post mortem in women in whom there has 
been no previous breast disorder?”>. Others suggest that ductal 
dilatation occurs as a consequence of episodes of infection 
within the breast leading to destruction of elastica in the duct 
wall*. Evidence for this view is the recent finding that, contrary 
to previous reports®-°, organisms, particularly anaerobes, can 
be identified in the nipple discharges as well as purulent 
exudates (e.g. from mammillary fistulae) which can be 
associated with this condition. 

The aim of the present study was to ascertain whether there 
was any evidence of similar infecting organisms in women with 
proven histological mammary duct ectasia without clinical 
evidence of inflammatory complications who did not have a 
history of previous breast infection. 


Patients and methods 


Twenty-five women without previous breast disease undergoing surgery 
for a variety of breast conditions in whom at operation it was feasible to 
remove a sample of breast tissue from behind the nipple areolar complex 
were studied. All operations were carried out by the same surgeon 
(R.J.A.) who recorded whether there was gross evidence of duct ectasia 
(dilated ducts) containing inspissated secretions (Group 1). Group 2 had 
no such macroscopic evidence of duct ectasia. A swab of that area was 
taken and placed in Robertson's cooked meat broth™?. A sample of 
breast tissue and the swab were immediately transported to the 
Department of Bacteriology for culture and for identification of 
organisms detected by the methods previously described’. The 
remaining tissue was sent for pathological examination. 


Results 


Eleven of the 25 women had duct ectasia recognized at 
operation and confirmed histologically (Group 1). The 
remaining 14 (Group 2) had no such macroscopic evidence of 
duct ectasia and this was confirmed histologically in 12; the 
remaining two patients in Group 2 had mild duct dilatation but 
no associated inflammation. The clinical presentation and 
pathological diagnosis of the patients leading to the finding of 
occult duct ectasia is given in Table /. 

Bacteriological findings are given in Table 2 both for culture 
of tissues and swabs. Neither anaerobic bacteria nor enterococci 
were identified from any patient. Staphylococcus aureus was 


Table 1 Clinical and pathological details 





Group | 





Age: median (years) 44-4 38:3 
range (years) 28-62 27-76 


Clinical presentation 
Discrete mass 
Breast thickening 
Blood nipple discharge 
Recurrent cyst 


Do bN 
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Pathological diagnosis 
Normal breast 
Dysplastic breast 
Fibro-adenoma 
Phylloides tumour 
Carcinoma 
Duct papilloma 
Other 
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reported in three patients (2 tissues, 2 swabs) and a coagulase~ 
negative Staphylococcus reported in 13 (6 tissues, 13 swabs). 

Details of the histological findings are also given in Table 2 
but there was no relationship to the presence or absence of 
significant organisms. Active periductal mastitis was present in 
the absence of identifiable infecting organisms. 


Discussion 


This study has demonstrated that uncomplicated mammary 
duct ectasia found as an incidental phenomenon within the 
breast is sterile even when there is histological evidence of 
periductal mastitis. As none of these women had a previous 
history of breast inflammation it is unlikely that these changes 
are a response to previous infection. However, we have 
previously demonstrated that when patients with duct ectasia 
present with a clinically evident infection (e.g. a circumareolar 
abscess, mammary fistula) or with a nipple discharge, organisms, 
and particularly anaerobes, may be identified’. Whether these 
two studies represent patients with differing aspects of the same 
disease spectrum is unclear. 

The finding of coagulase-negative staphylococci in 6 tissues 
and 13 swabs is considered to be of doubtful significance. These 
organisms are common skin commensals and their presence 
here is perhaps merely indicative of contamination of the swab 
or tissue during the sampling procedure. 

This study supports the view that so-called occult duct 
ectasia, as has been described in normal breasts at post mortem, 
is not the result of an infective process but represents an 
involutionary change in the ageing breast. The lack of 
correlation between histological evidence of periductal mastitis 
and the bacteriological studies suggests that these changes are 
not of infective origin, at least not from common organisms. 
The relationship between duct ectasia, periductal mastitis and 
clinical infection of the major ducts leading to periareolar 
sepsis is still not clear. 
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Table 2 Relationship of mammary duct ectasia to swab and tissue culture 


Short notes 














Histology Bacteriology 
Coagulase- 
Dilated Periductal Staphylococcus negative 

Patient ducts mastitis aureus Staphylococeis Other 
Group 1 

1 + No 

2 ++ Severe 

3 +++ No T,S 

4 ++ Mild 

5 + No S 

6 ++ No TS 

7 ++ No TS 

8 ++ Mild TS 

9 ++ Mild TS Diphtheroids 
10 ++ Mild TS 
11 ++ No 
Group 2 { 

1 - No S 

2 - No T S 

3 - No Diphtheroids 
.4 — No TS 

5 + No S 

6 - No S 

7 — No 

8 _ No 

9 _- No 
10 — No S 
11 + No 
12 - No S 
13 _ No s 
14 - No S 


T, tissue culture; S, swab. Degree of duct dilatation; +, mild, ++, moderate; + + +, severe 
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Vocal cord paralysis is associated with malignant thyroid 
disease with an incidence of 11:3 per cent’. It is rarely found ın 
association with benign diseases of the thyroid. In the same 
series of 1200 thyroidectomies a figure of 0-69 percent was 
recorded. The association of recurrent nerve palsy and thyroiditis 
1s even rarer. Six cases of thyroiditis complicated by vocal cord 
paralysis are now reported. 


Patients and methods 
The six patients were seen during the period 1965-1985. There were four 
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women and two men with an age range 27-68, mean 43 years (Table 1). 
All underwent exploration of the thyroid as malignancy was suspected 
on chnical and isotopic scan evidence Four of the patients presented 
with voice changes. Four patients had had symptoms for less than a 
month. Two patients had no voice change symptoms despite a paralysed 
cord, one with Riedel’s and one with Hashimoto’s thyroiditis. In four 
patients the gland was affected mainly on one side; in each case the 
cord was paralysed on the ipsilateral side. Four patients had positive 
antibody titres, three with Hashimoto's and one with de Quervain's 
thyroiditis. All six patients had raised erythrocyte sedimentation rates. 
One patient with Hashimoto's disease was biochemically hypothyroid; 
the remainder were euthyroid. 


Discussion 

Recurrent nerve paralysis in benign thyroid disease is very 
uncommon. In such cases it is usually associated with multi- 
nodular goitre? and in both this and thyroiditis either side may 
be affected’. The apparent involvement of the recurrent nerve 
in thyroiditis is rare. Various authors have doubted the 
existence of the association*®*. Others are of the opinion that 
recurrent laryngeal nerve palsy suggests malignancy. The 
mechanism of recurrent nerve paralysis associated with benign 
thyroid diseases is obscure but numerous theories have been put 
forward including stretching over the thyroid swelling’ and 
calcification or inflammation’. Others suggested that pressure of 
the nerve against the goitre or trachea could be responsible®-?°. 
Inflammation and subsequent fibrosis may be the cause in 


x 


| 
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Table 1 Clinical details of patients presenting with thyroiditis and recurrent laryngeal nerve palsy ; 





Erythrocyte 
Indication Radıo-isotope sedimentation 
Patient Age Sex for surgery scan Gland Cord Voice rate Antibody Hıstology 
1 49 F ? Malignancy Minimum Diffuse R Normal 14 Normal Riedel’s 
uptake 
2 31 F ? Malignancy Cold nodule Diffuse R Normal 28 (Postop) Hashimoto’s 
»R >1 2500 
Tanned RBC 
ANF weak 
3 B F ? Malignancy No uptake Laide L Change 40 Normal Riedel’s 
(recurrent 
Hurthle) 
4 38 F ? Malignancy Cold nodule Diffuse R Change 28 (Postop) de Quervain's 
R R »R > 1°12 500 
Tanned RBC 
5 27 M _~ Malignancy No uptake Isthmus R Change 25 (Postop) Hashimoto’s 
hard > 1:12 500 
Tanned RBC 
6 44 M Malignancy No uptake Hard R Change 18 1:25 000 Hashimoto’s 
could not R side R 
be excluded lobe 





R, right; L, left; >, greatest on; >, greater than; postop, postoperatively; RBC, red blood cells; ANF, anti-nuclear factor 


thyroiditis particularly during the acute phase. However, the 
nature of the disease process precludes exploration of the nerve 
to confirm or refute this hypothesis 

De Quervain’s thyroiditis and cord palsy have only been 
recorded twice in the literature!!, Cooke’? found no cases of 
recurrent nerve palsy in six patients with Riedel’s thyroiditis 
and felt that the nerves were never involved in this condition. 
However, others have noted an association’!*. Volpe and 
Johnson'* reviewed 56 cases of thyroiditis. Eight patients 
presented with the symptoms of hoarseness but the aetiology 
or significance of this symptom was not clarified by laryngeal 
assessment. 

Spontaneous paralysis of a vocal cord 1s rarely observed 
since laryngoscopic examination often is not performed in these 
patients and unilateral paralysis is ‘asymptomatic ın 
30-50 per cent of cases'* 1°. Often no cause for the paralysis 
of the cord is found. Cunning! was unable to find a cause in 
31 percent of patients in a series of 262. It may be that some 
cases may be undiagnosed thyroiditis or idiopathic and totally 
unrelated!7-!8, 

Thyroiditis is a relatively rare condition but these cases serve 
to illustrate that a paralysed cord does not necessarily signify 
malignancy. 
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Cystic changes in the parotid gland are found occasionally in 
long-standing parotid obstruction. The cysts are multiple and 
usually <0-5 cm in diameter. Lymphangiomas occur occasion- 
ally in children and are obvious at operation. Solitary cysts in 
otherwise normal glands are rare but are more commonly seen 
in the parotid than the submandibular salivary gland. They 
account for 2-5 per cent of all parotid masses or space- 
occupying lesions?. Because cystic degeneration occasionally 
occurs in salivary neoplasms, all solitary cystic lesions in the 
parotid were widely excised after nerve dissection. The results of 
this policy are presented. 


Clinical description 


Since 1967 a personal series of 324 parotidectomies was carried out 
for parotid masses. A parotid mass was defined as a probable cyst if 
it was obviously fluctuant on clinical exammation and the diagnosis 
confirmed if it was clearly a cyst at operation. Twenty-four solitary 
cysts were widely excised during this period, an incidence of 7-4 per cent. 
In ten cases the histology showed the cyst to be a neoplasm—a 
surprisingly high incidence of nearly 42 percent (Table 1). Included 
among the non-neoplastic cysts were two large solitary cysts measuring 
8 and 10 cm arising below the parotid and extending deep to the gland. 
They were thought on histological examination to be branchial cysts 
of second branchial cleft ongm*. Three smaller cysts between 2 and 
4 cm diameter lying in the central part of the parotid deep to the facial 
nerve and lined with squamous stratified epithelium were perhaps of 
first branchial cleft origin’:?. 


The four cysts, classified as dermoid cysts, had arisen in the lower _ 


pole of the parotid and one on the anterior border and ranged between 
1 and 2 cm in diameter. 

The neoplastic cysts were indistinguishable from the other cysts both 
clinically and at operation. Those that were pleomorphic adenomas 
had undergone central cystic degeneration One measured 8 x6 cm, 
was deep to the facial nerve and extended deeply behind the oropharynx. 
It had been explored abroad and left intact. It had the appearance of 
a thin-walled branchial cyst containing milky fluid It was uncertain 
on histological examination whether it was a monomorphic or 
pleomorphic adenoma. One of the adenolymphomas was in the central 
part of the parotid; it had been repeatedly aspirated elsewhere and 
cytology had fafled to demonstrate the presence of a neoplasm. The 
squamous cell carcinoma was a 1-cm plaque on the wall of a 4-cm thin- 
walled cyst. The four pleomorphic adenomas and the two carcinomas 
were followed up for a maximum of 15 years without recurrence. 

There were few complications of the operations. One patient with 
an infected probable first cleft branchial cyst has permanent weakness 
of the lower lp. A branch of the lower division of the facial nerve was 
closely adherent to the cyst wall and partly divided and then sutured. 
The remaining patients had no late detectable weakness of the facial 
nerve and there were no other complications of surgery, except five 
patients with mild Frey’s syndrome. 


Discussion 


There is little in the literature about solitary cysts of the parotid. 
Bell and O’Neill* described 1 cystic hygroma and 2 branchial 
cysts in a series of 77 parotidectomies for tumour (3-9 per cent). 
Work and Hecht* described 2 congenital cysts in a series of 64 
parotidectomtes for non-neoplastic disease and discussed cysts 
which had resulted from obstructive disease of the parotid. Such 
cases have been excluded in this series. Polayes and Rankow® 
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Table 1 Histology of 24 solitary parotid cysts 





Non-neoplastic cysts n Neoplastic cysts n 
Second cleft branchial cysts 2 Pleomorphic adenomas 4 
First cleft branchial cysts 3 Adenolymphoma 4 
Dermoid 4 Muco-epidermoid tumour 1 
Hamartoma 1 Squamous cell carcinoma 1 
Cyst lined with 1 

granulation tissue 

Cysts lined with 3 

cuboidal cells 

“Total 14 Total 10 


discussed tumours of the accessory lobe of the parotid In a 
series of seven cases there were five neoplasms, one haemangioma 
and two cysts. The latter were thought to be associated with 
chronic sialo-adenitis. Pratt? discussed cystic lesions of the 
parotid; the majority of these cases were the result of inflam- 
matory disease, ductal obstruction, calculi, Sjogren’s disease 
and ‘Mikulicz’ disease. He described epidermoid cysts and 
included cysts resulting from trauma, more commonly called 
sialoceles. Neoplastic cysts were not described. 

In this series of patients, the cause of traumatic sialoceles 
was obvious and they have been excluded, as have the cysts 
associated with obstructive disease, calculi or Sjégren’s disease. 

+ Jt is not the intention of this paper to discuss the aetiology 
of benign parotid cysts but to draw attention to the high 
incidence of neoplasms (42 per cent). If the four benign adeno- 
lymphomas are excluded, the four pleomorphic adenomas and 
two carcinomas still produce an incidence of 25 percent of 
neoplasms which are liable to recur if treated conservatively 
and not widely excised. 

The probable aetiology, anatomy and clinical behaviour of 
anomalies of the first and second branchial cleft have been 
discussed in some detail by Aronsohn et al.? and, clearly, total 
excision of these rare cysts is necessary to prevent infection and 
sinus formation. 

It is possible that with the increasing use of ultrasound in 
the investigation of parotid masses, more cystic lesions will 
be diagnosed pre-operatively and, with this pre-operative 
diagnosis, neoplasms with cystic degeneration may be mis- 
diagnosed. Although this is a very small series of patients from 
which to draw any firm conclusions, it 1s suggested that aspiration 
of cysts found in the parotid or conservative treatment may 
be unwise and that neoplasia may be missed, or spread. Thus, 
it may be safer to widely excise all solitary cysts in the parotid 
gland. 
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_ Treatment of pancreatic fistula 


Sir, 
We were interested'in the case report by Ahrén, Tranberg and Bengmark 
(Br J Surg 1988, 75° 718) concerning the treatment of pancreatic fistula 
with somatostatin analogue SMS 201-995. We have recently had a case 
which followed a similar course. 

' A 22-year-old girl with gallstone associated pancreatitis had dram- 
age of a large pancreatic abscess on 31 March 1988. Following this 


she developed a pancreatic fistula through her drain site. The fistula. 


output fluctuated between 50 and 250 ml per day She was treated 
conservatively until 17 May 1988. During this tıme an ultrasound had 
shown a 4 cm pseudocyst ın the head of the pancreas. On 17 May 1988 
she was commenced on a 48 h infusion of SMS 201-995 (Sandostatin, 
Sandoz Ltd., Switzerland) at the rate of 250 ug/h. She then had a 
further 72h of subcutaneous Sandostatin in a dose of 100 ug three 
tumes a day. The fistula became dry by 36h, remained so for 24h, 
recurred for 12 h and then remained dry. 

Over the next 2 weeks the patient complamed of increasing upper 
quadrant pain and eventually a tender mass was palpable in the 
tight upper quadrant. Ultrasound showed an 8 cm cyst in the head 
of the pancreas. This was aspirated percutaneously but recurred 
within a week She made a complete recovery after operative cyst- 
duodenostomy. 

Sandostatin may well be a useful adjunct to conservative manage- 
ment of postoperative pancreatic fistulae but one must still be alert to 
the development of pseudocysts or enlargement of existing cysts 
following closure of external pancreatic fistula. 


G. A. Fielding 
O. J. Garden 
D. C. Carter 
Royal Infirmary 
Glasgow G31 2ER 
UK 


Meleney’s synergistic gangrene 


Sir, 

Professor W. H. Cole, ın his letter (Br J Surg 1988; 75: 619) provides 
a firsthand account of the difficulty F. L. Meleney experienced in 
accepting the presence of the trophozoites of Entamoeba histolytica in 
histology sections from the case of postoperative progressive gangrene 
of the abdominal wall due to amoebiasis reported by Cole and 
Heideman in 19291. In the field of the surgical complications of 
intestinal amoebiasis, there have been several instances where the 
reporting histopathologist has overlooked the presence of E. histolytica 
in biopsy material, and a subsequent re-examination of the same slides 
has revealed the presence of E. histolytica. 

In 1931 Gunn and Howard? commented on the difficulty in the 
histological diagnosis of amoebiasis, and the need for careful and 
prolonged search for the amoebae. In one of their cases (a man aged 
41) a biopsy from an amoeboma of the caecum had been reported as 
showing non-specific chronic inflammation but, when the slides were 
reviewed later, E. histolytica was detected. 

In 1958, Jumper, Steel and Chester? described the case of a man 
aged 32 who undsrwent appendicectomy’ the histologist reported the 
excised appendix as showing acute appendicitis: but a year later the 
patient was diagnosed as having amoebic colitis and the review of the 
original appendix slides revealed the presence of E. histolytica. 

More recently m 1984, Robinson and Levinson‘ reported the case 
of a man aged 54 who was found to have an amoebic liver abscess; 
but 2 months earlier he had had his appendix removed and the histology 
report had been acute appendicitis, a review of the appendix sections 
showed that the trophozoites of E. histolytica were present 

In the same year Sanderson and Walker-Smuth* described how, 1n 
a boy aged 8, a diagnosis of chronic inflammatory bowel disease had 
been made after a biopsy of the colon had been reported as non-specific 
granulomatous inflammation, however, subsequent stool examinations 


- were positive for amoebiasis, and a review of the original biopsy section 


showed that E. histolytica was present 
“ This tendency for the presence of amoebae to be overlooked in 
routine histological examinations goes some way to explain how the 
amoebic aetiology of Meleney’s synergistic gangrene had remained 
unrecognized for so long. 

Another important factor was the undoubted success of surgery; 
this had the purely practical effect of making further investigations 
regarding the aetiology of the gangrene appear unnecessary. Leonard® 


1044 


in 1944 summarized the surgeon’s point of view with these words. 
‘Diagnosis may be made from the clinical picture and effective treatment 
instituted without confusing and controversial bacterial studies.’ 

Thus the probable amoebic aetiology of Meleney’s postoperative 
progressive gangrene, as proposed by Cole and Heideman in 1929!, 
failed to gather sigmficant support by subsequent investigators largely 
because the specialized studies necessary to demonstrate the presence 
of E. histolytica ın material from such cases were not carried out. 


L. Turner 
J. Dayson* 
D. M. Jones 
University Hospital of Manchester 
* University of Manchester - 
Manchester 
UK 
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Single-duct discharge from the nipple 


Sr, 

The paper by Mr Locker et al. (Br J Surg 1988; 75: 700-1) has the 
admirable aim of reducing unnecessary microdochectomies. Unfortu- 
nately the study divides the cases only into those with overtly 
blood-stained discharges and those with non-blood-stained discharges. 
Locker briefly alluded to the paper’ from Guy’s which found that all 
cases of single-duct discharge were positive on testing the discharge for 
haemoglobin. We would certainly agree that many haemoglobin 
negative discharges can be treated expectantly. Nevertheless, this simple 
test should be routrmely applied to the testing of single-duct discharges 
When haemoglobin is detectable, in our opinion a microdochectomy 
is indicated because it is not only a diagnostic, but also a therapeutic 
procedure, and when used selectively can provide effective treatment 
for troublesome nipple discharges. In addition, when used in this way 
cases of malignancy will not be missed 


M. A. Chaudary 
I. S. Fentiman 
Guy's Hospital 
London SE! $RT 
UK 


True aneurysms of the pancreatico- 
duodenal artery 


Sir, 

While we would agree with Small et al. (Br J Surg 1988; 75: 721) that 
the diagnosis of aneurysm of the pancreaticoduodenal artery has ın the 
past presented difficulties to the clinician, mention should be made of 
the ease by which this diagnosis can be made ın both the symptomatic 
and asymptomatic patient by the use of ultrasound. Within the last 12 
months we have diagnosed two such aneurysms at this institution. one 
totally asymptomatic and unexpected and one suspected but also 
asymptomatic, Caution 1s necessary however since these aneurysms 
often appear non-pulsatile on real-time scanning and may be mistaken 
for cysts’. In our experience we have also noticed the absence of visible 
pulsation and rely on the use of pulsed Doppler to confirm the diagnosis. 


P. Grech 


P. C. Rowlands 
St. Mary's Hospital 7 


London W2 INY 

UK 

1. Ugolotti U, Misellı A, Mandrioli R, Larını P, Ross A. Ultrasound 
diagnosis of superior mesenteric artery aneurysm: two case 
reports. J Chn Ultrasound 1984; 12: 581-4. 
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Mortality after surgery for chronic 
pancreatitis 


Sr, 

We were very interested in the recent report by A. Mannell and 
colleagues (Br J Surg 1988; 75. 467-72), indicating the long-term 
mortality rate of 141 patients operated on with chronic pancreatitis. The 
main indication (95 per cent) for surgery was intractable pam. The 
authors compared the expected versus observed long-term survival and 
concluded the difference was highly significant. This could lead to the 
conclusion that elective surgery is responsible not only for postoperative 
mortality but also for long-term mortality. In our opinion, this 
comparison is open to criticism because patients operated on should be 
compared with patients not operated on but submitted to the same risk 
factors, mamly alcoholism and tabagism and their multivisceral 

ions (i.e. alcoholic hepatopathy, cancer, etc.), 

We studied 275 patients (238 men; 246 alcoholics) with chronic 
pancreatitis and compared the long-term mortality rate between patients 
undergoing elective pancreatic surgery or not. In all, 141 patients 
underwent elective pancreatic surgery Types of elective pancreatic 
surgery were: Whipple operation (n= 27); distal pancreatectomy 
(n= 52); cystic, pancreatic, biliary or digestive drainage (n= 85). 
Indications for surgery included not only intractable pain but also 
chronic and acute complications of chronic pancreatitis. The control 
group consisted of patients not operated on (n=92) or patients 
operated on for non-elective surgery (n = 19), There was no difference 
between the two groups for sex, alcoholism and age at onset of chronic 
pancreatitis. The length of follow-up was longer for patients operated 
on than for the control group (946:7 versus 7:54 52 years). There 
were 62 deaths: 18 m the control group; 44 in the operated group 
including 7 postoperative deaths. Mortality rate for patients submitted 
to elective pancreatic surgery (26 8 per cent) was significantly higher 
than for the control group (16-2 per cent) (P <0-03). This difference was 
explicated by the postoperative mortality. In contrast, cumulative 
survival rates (compared by log rank test) were not statistically different 
for the elective pancreatic surgery group or the control group after 15 
years of evolution of chronic pancreatitis. We conclude that elective 
pancreatic surgery is responsible for 7 of 62 deaths of patients with 
chronic pancreatitis (11-3 per cent) but had no influence on long-term 
mortality. 7 


Hopital Beaujon 
92118 Clichy cedex 
France 


Author’s reply 

Sir, 

I note with interest the experience reported by Levy et al. However, I 
would draw their attention to two points: 


1. Long-term survival after surgery for chronic pancreatitis was not 
compared with patients managed medically, but to the normal 
population. 

2 Elective pancreatic surgery in this Mayo Clinic series was respon- 
sible for 1/141 deaths of patients with chronic pancreatitis, a 
mortality rate of less than 1 percent. 

A. Mannell 

University of the Witwatersrand 

Johannesburg 

South Africa 


Endoscopic sclerotherapy for oesophageal 
varices in children 


Sr, 
The article by Howard et al. on endoscopic sclerotherapy for the 
management of oesophageal varices in children (Br J Surg 1988; 75: 
404-8) omits discussion of an important treatment option, namely 
selective variceal decompression, Their results with sclerotherapy are 
indeed excellent at mean follow-up of 3-6 years. We agree 100 percent 
with the policy of initial sclerotherapy for all children with intrahepatic 
disease as in many of these the ultimate therapy will be hver trans- 
plantation. However, we would raise the question of whether sclero- 
therapy is the only, or even the correct, treatment option for patients 
with extrahepatic portal vein thrombosis (PVT) as the aetiology of their 
variceal bleeding. 

Selective variceal decompression should be considered in treatment 
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options for such patients. The need for definitive control of bleeding 
in this population with normal liver function and an otherwise normal 
life expectancy makes them ideal candidates for a ‘curative’ surgical 
procedure. In a recent review of our experience! with 70 patients 
bleeding from varices secondary to PVT, we have found the following: 


1. Distal splenorenal shunt could be performed in 80 percent of 
patients who had had no prior surgical therapy, with a 96 percent 
patency rate. 

2. Continued portal perfusion, quantitative hepatic function, and liver 
volume were maintained in distal splenorena! shunt patients 

3. Other surgical procedures (splenectomy, central splenorenal shunt, 
makeshift shunts, and devascularization procedures) had a high 
failure rate. 


4. Sclerotherapy, performed when distal splenorenal shunt was not an 


option, had a rebleeding rate of 28 per cent at a mean follow-up of 
50 months. 


While the surgical literature is not large on the use of distal 
splenorenal shunt for patients with PVT, several centres have reported 
on its uset", The advantages of this procedure over other management 
methods are: 


a) Good portal flow, and hence prevention of development of the 
portaprival syndrome’, is maintained through hepatopetal 
collaterals. 

b) Good shunt patency 1s maintained because ıt 1s a high flow ‘end’ 
shunt from a large spleen, rather than a low flow side-to-side shunt 

c) The spleen is retained, which is advantageous in children, but its 
volume is significantly reduced and hypersplenism improved’. 

d) Patients do not have to retum for multiple procedures 
(scleropathy), particularly when advocated to be done under 
anaesthesia as in the cited paper t 


The authors of the current paper do discuss the complications of 
sclerotherapy, but we would add one further caution. The haemo- 
dynamics of patients with portal hypertension secondary to extra- 
hepatic portal vein thrombosis differ from patients with cirrhosis. The 
normal intrahepatic sinusoidal pressure in the former group encourages 
collateral flow from the obstructed portal venous bed to the liver. This 
we believe, but have not proved, may result in increased retrograde 
passage of sclerosant into intra-abdominal vetns at the tme of sclero- 
therapy with subsequent thrombosis. To achieve the desired thrombosis 
of the gastro-oesophageal varices, without thrombosis of the splenic 
vein which is open at initial study in the majority of these patients’, 
may be difficult to achieve. Splenic vein thrombosis precludes the chance 
of a curative distal splenorenal shunt. Before widespread application 
of sclerotherapy in this population, the onus should be put on its 
proponents to document that detrimental extension of intra-abdominal 
venous thrombosis does not occur. This requires careful arteriographic 
study, such as has been used to document the course after distal 
splenorenal shunt’. 

At the present time, longer follow-up, particularly with a life 
expectancy of more than 50 years in this population, ıs needed both 
in our own series and in the currently reported series. This must 
determine the long-term control of bleeding, shunt patency, and 
occurrence of other morbidity. We believe it 1s important, in the interests 
of optimal patient management, to point out that the definitive answer 
13 not yet available for the subset of patients with PVT, and that there 
is, in the 1980s, a realistic definitive surgical alternative. 


W. D. Warren 
g J. M. Henderson 
Emory University School of Medicine 
Atlanta 
USA 


1, Warren WD, Henderson JM, Millikan WJ et al. Management of 
variceal bleeding in patients with non-cirrhotic portal vein throm- 
bosis. Ann Surg 1988; 207. 623-34, 

2. Fonkalsrud EW. Long-term results following surgical manage- 
ment of portal hypertension in children. Z Kinderchir 1982; 35 
57-61. 

3. Maksoud JG, Mies S. Distal splenorenal shunt in children Ann 
Surg 1982; 195: 401-5. 

4. Bhalerao RA, Pinto AC, Bapat RD et al. Selective transplenic 
decompression of oesophageal varices by distal splenorenal shunt 
and splenocaval shunt Gut 1978; 19 831-7. 

5. Rodgers BM, Talbert JL. Distal splenorenal shunt for portal 
decompression ın childhood. J Ped Surg 1979; 14: 33-7 

6. Warren WD, Millikan WJ, Smith RB et al Non-cirrhotic portal 
vein thrombosis. Physiology before and after surgery. Ann Surg 
1980, 192: 341-50. 
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Incidence of deep vein thrombosis after 
major abdominal surgery in Brisbane 


Sir, 

We felt that the report of Reasbeck et al. (Br J Surg 1988; 75: 440) 
raised a few interesting points. Although it 1s not explicitly stated, the 
impression created by the authors 1s that this was a prospective trial. 
Their methodology, however, raises serious doubts about the validity 
of the findings. First, despite the exclusion criteria that were appar- 
ently adhered to, 15 patients entered the trial who were administered 
perioperative anticoagulants, and 2 patients were entered who had a 
previous history of leg vein thrombosis, Secondly, ıt 1s well recognized 
that 17251 fibrmogen scanning in patients with oedema and leg ulcers 
is of limited value Why then were at least five patients with these 
conditions submitted to scanning? Thirdly, to administer potassium 
iodide for 1 month 1s far ın excess of the usual time that ıs required to 
suppress thyroid uptake of 17°] fibrinogen. 

Our greatest reservations with this study, however, are in regard 
to the results. Of the 44 patients who were submitted to both 
venography and scanning, there was agreement between these investi- 

- gative modalities in only 27 (61 per cent) of patients. If one accepts the 
concensus of experience that venography 1s ‘the gold standard’ then 
this raises the question whether the '?°I fibrinogen technique used by 
this group does not suffer from serious problems—particularly as most 
studies have fourd a correlation of about 90 percent in the detection 
of distal leg vein thrombosis? 

In addition, it was interesting to read that 27 percent of patients 
who had low-dose subcutaneous héparin, perioperatively, suffered a 
postoperative deep vein thrombosis (confirmed by both scanning and 
venography). This compares rather unfavourably with the overall 
incidence of deep vein thrombosis of 24percent and negates the 
final conclusion that deep vein thrombosis prophylaxis should be 
encouraged in Brisbane. 

The only valid conclusion that can be drawn from this study is 
that there was no correlation between ‘751 fibrinogen scanning and 
venography in the detection of deep vein thrombosis 


J. O. Chleboun 
M. M. D. Lawrence-Brown 
S. Baker 
* Repatriation General Hospital 
Perth 
Australia 


1. Browse NL The '*°I fibrinogen uptake test. Arch Surg 1972; 104- 
160. 

2. Kakkar V. The diagnosis of deep vein thrombosis using the '*5] 
fibrinogen test. Arch Surg 1972; 104: 152 


Author’s reply 

Si, 

I am grateful for-the opportunity to respond to the points raised by 
Chleboun et al. in response to the above report. The trial was indeed 
a prospective trial. Although patients receiving penoperative sub- 
cutaneous heparin were indeed excluded according to the protocol, a 
number of these patients were nevertheless given heparin without our 
prior knowledge by the consultant surgeons concerned. Of these, the 
vast majority ın fact received heparin only postoperatively (a practice 
which we feel ıs of questionable value but from which we have been 
unable to dissuace some of our colleagues to desist). In fact only one 
patient, not two, was entered who had had a previous deep vein 
thrombosis and as pointed out in our paper this was a diagnosis 
made retrospectively on a postoperative venogram and there was no 
pre-operative clinical history of thrombosis Three patients developed 
bilateral oedema of the legs postoperatively but this was not present 
pre-operatively and was therefore not a ground for exclusion. The leg 
ulcers in the other two patients were small and may in fact not have 
interfered with the results of the scans but, as pointed out in the paper, 
we were at pains to avoid over-diagnosing deep vein thrombosis and 
therefore assumed that the scans in these patients were ın fact false 
positives. 

I take the point that there was considerable discrepancy between 
the results of +251 fibrinogen scans and venography and I believe this 
1s one of the most important messages of the paper. As we pointed 
out, criteria for interpretation of fibrinogen scans in previous studies 
have been rather variable and we believe that fibrinogen scanning may 
be an unreliable screening modality for postoperative venous throm- 
bosis unless supplemented by other tests. All fibrmogen scans were 
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carried out by the same doctor taking great care to adhere precisely to 
criteria laid down by early workers ın the field’-*. Early in the study, 
when the discrepancy between the results of scans and venograms 
became apparent, we were at great pais to exclude, subsequently, any 
technical deficiencies in the performance of scans which could have 
caused this discrepancy No change in the discrepancy between scans 
and venograms occurred as a result 

As I have already pomted out, most of the patients who had low 
dose subcutaneous heparin received this only postoperatively, and 
therefore 12 1s not surprising in my view that this treatment resulted in 
an incidence of deep vein thrombosis which was not significantly 
different from that observed ın patients who received no heparin 
prophylaxis. I do not believe this observation negates the conclusion 
that deep vein thrombosis prophylaxis should be encouraged in 
Brisbane; if the incidence of postoperative deep vein thrombosis here 
1s the same as in other areas where prophylaxis is considered appro- 
priate and necessary it would seem logical to suggest that prophylaxis 
should also be practised here. 

The conclusion that there was no correlation between !?5] fibrin- 
ogen scanning and venography ın the detection of deep vein thrombosis 
is indeed valid. In the context of many previous studies of the 
effectiveness of prophylactic techniques which have relied solely on 
fibrinogen scanning to detect postoperative deep vein thrombosis I 
believe this conclusion is an extremely important one. 


P. G. Reasbeck 
Princess Alexandra Hospital 
Woolloongabba 
Australia 


1 Flanc C, Kakkar VV, Clarke MB. Postoperative deep vem 
thrombosis-—effect of intensive prophylaxis. Lancet 1969; i: 477-9. 

2. Kakkar VV, Nicolaides AN, Renney JGT, Friend JR, Clarke MB. 
125] jabelled fibrmogen test adopted for routine screening for deep 
vein thrombosis. Lancet 1970; i: 540-2. 

3. Kakkar VV. The diagnosis of deep vem thrombosis using the 
fibrinogen test. Arch Surg 1972; 104: 152-9 
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Sodium nitroprusside induced 
hypotensive anaesthesia for reducing 
blood loss in patients undergoing 
lienorenal shunts 


Sir, 

We thank Mr Pickard et al. for therr comments (Br J Surg 1988; 75.291) 
on our paper). We are aware that if the mean arterial blood pressure ina 
previously normotensive patient falls below 50-60mmHg, cerebral 
ischaemia may result and this threshold will probably be higher m 
patients who were hypertensive pre-operatively This is why we were 
careful to maintain the mean arterial pressure in our patients to above 
70 mmHg. None of our patients with extrahepatic obstruction or non- 
cirrhotic portal fibrosis had systernic arterial hypertension. 

We have not compared the pre- and postoperative 
neuropsychological assessment of our patients who had sodium 
nitroprusside but will now do so. In non-cirrhotic portal fibrosis the 
results will be difficult to interpret as we have found subclinical changes 
in 4Qpercent after shunts?, However, ın patients with extrahepatic 
obstruction where portosystemic encephalopathy does not occur’, this 
assessment may be very useful. We thank your correspondents for these 
suggestions. 


T. S. Jayalakshmi 
S. Nundy 
All India Institute of Medical Sciences 
New Delhi-110029 
India 


1. Sood S, Jayalaxm: TS, Vijayaraghavan S, Nundy S. Use of sodium 
nitroprusside induced hypotensive anaesthesia for reducing blood 
loss mm patients undergoing lienorenal shunts for portal 
hypertension. Br J Surg 1987; 74. 1036-8 

2. Sann SK, Nundy S. Subclinical encephalopathy inet 
portosystemic shunts in patients with non-cirrhotic portal fibrosis 
Liver 1985; 5: 142-6 

3 Pande GK, Reddy VM, Kar P et al. Operations for portal 
hypertension due to extrahepatic obstruction: results and 10 year , 
follow up. Br Med J 1987; 295: 1115-7. 


. Br. J. Surg., Vol. 75, No. 10, October 1988 ` 


, 


) 


pers 


ye 


\ 





Book reviews 





Surgical Infectious Diseases 
R. J. Howard and R.L Simmons. 218 x 285 mm Pp. 913 Hlustrated. 
1988. Englewood Cliffs, New Jersey. Prentice Hall $141 50 


This book extends to 913 pages with contributions from 71 North 
American authors and represents an authoritative source of information 
for all surgeons irrespective of their specialty. The book is subdivided 
into eight parts comprising several chapters each and is well illustrated 


with good quality line diagrams and photographs. The text is exten-- 


sively referenced, some 4327 in all! 

Part 1 deals with the microbiology of organisms encountered in 
surgical practice whilst parts 2 and 3 move on to describe host defence 
mechanisms, the inflammatory response and local and systemic 
responses to infection There is some repetition ın these chapters which 
18 inevitable in such a multi-author volume 

A resumé of laboratory diagnosis is then considered in part 4. The 
book continues with a section on antimicrobial agents and immuno- 
therapeutic approaches to surgical sepsis. Part 6 concerns itself with 
wound infections ın general and contains an excellent chapter on 
technical factors which may help to prevent wound sepsis. However, 
not all UK surgeons would agree with the statement that tetracycline 
lavage of the peritoneal cavity should not be recommended, or with 
the opinion that anti-anaerobic agents are of limited value in the 
treatment of intraperitoneal sepsis In the penultimate section, regional 
surgical infections are concisely described but the omusston of Campylo- 
bacter pylort and its role in the pathogenesis of gastritis make this 
section less than complete The book rounds off by considering special 
problems ın surgical infection which includes an excellent and timely 
discussion of the problems posed by HIV infection 

I would thoroughly recommend this majestic volume which will 
make a worthy addition to any library shelf. 


N. Carr 
Senior Registrar in Surgery 
The Middlesex Hospital 
London W1N 
UK 


1987 Year Book of Surgery 


S I Schwartz 156 x 235 mm. Pp 452. Illustrated. 1987 London: Wolfe 
Medical Publications. £40 00 


This book represents a genuine attempt to cover a wide spectrum of 
surgical topics by surveying an extensive range of journals The contents 
include synopses of papers covering all the major specialities and in 
addition useful chapters concerning the management of shock, trauma, 
wound healing, infection, burns and oncology and immunology. The 
main structure of the book is a series of synopses on papers published 
a year before followed by a discussion by one of the editors. On the 
whole I found the discussions to be well written and informative My 
one slight criticism of this book 1s that I think ıt attempts to cover too 
many specialities and therefore must be limited by the number of topics 
that ıt can possibly cover within one speciality. 


S. J. Snooks 
Semor Registrar m Surgery 
St Bartholomew's Hospital 
London ECIA 7BE 
UK 


Erratum 





Surgical Care for the Elderly 


R Benton Adkins 178 x 258 mm. Pp. 542. Hlustrated. 1988 Wilhams 
and Wilkins £58 00. 


In no way does this American book endeavour to convince its readers 
that there should be a separate surgical service for the elderly as has 
developed in geriatric medicine. The editor's definition of elderly is of 
65 years or more and the overall theme ıs that more credit should be 
given to functional than chronological age 

This volume has 37 chapters and covers a wide range of aspects of 
surgical care in the elderly ın the USA. Subject matter ranges from 
nursing and health information management, and passes through each 
organ system and surgical discipline to wind up with neuro-psychiatnic 
problems and prediction of future trends. Twenty-eight of the 37 
chapters focus on particular specialist care areas and some of these 
face up to the genatric vamations more specifically than others 
Although the potential spectrum of discussion 1s large, omissions do 
occur There was, for example, little coverage of prostatectomy and 
stoma care in the elderly. Also, although difficult to commut to paper, 
a chapter highlighting surgical technique, and pitfalls in the high risk 
emergency elderly patients, especially for the benefit of surgeons in 
training, would have been relevant. All authors promote an optimustic 
overview of surgical procedures in the elderly, particularly with elective 
surgery. The fact that results of emergency surgery ın the elderly are 
less often favourable 1s frequently referred to but the problem of how 
to entice such patients from the community for elective procedures 1s 
not broached 

As with all multi-author textbooks some repetition 1s inevitable 
but this book 1s a useful reference text and serves to remind all surgeons 
and those engaged in surgical care of the elderly of the increasing 
burden of responsibilities in these brittle patients 


M. K. H. Cromplin 
Consultant Surgeon 
Wrexham 
UK 


Atlas of Stapling Techniques 


F. A, Rubo. 231x 310mm. Pp. 329 Illustrated. 1986 Rockville, 
Maryland, USA: Aspen Publishers Inc 


This 1s a comprehensive manual of surgical stapling. The initial chapters 
describe the various types of stapling instruments available, with 
precautions for their use There are then sections on the use of staples 
1n general surgery, pulmonary surgery, urology, cardiovascular surgery 
and gynaecology The various procedures are described in bref notes 
explaining each step with, on the facing page, excellent line diagrams 
demonstrating these stages. At the end of the book is a comprehensive 
list of references for more detailed information on the techniques 
described 

However, the author does tend to go from the sublime to the 
ridiculous; from describing complex procedures, e.g oesophageal 
replacement using reversed gastric tubes requirmg multiple firings of 
different stapling instruments, to using an LDS powered stapler for such 
operations as vasectomies and cholecystectomies, which ıs clearly 
economically unjustifiable at over £60 per procedure 

Inevitably, in an area where technology 1s advancing rapidly, such 
a book is soon going to become out-dated In fact, this has already 
occurred, since publication a new range of circular stapling devices, 
which modify the techniques used in the important areas of anterior 
resection and oesophageal anastomoses, has been introduced But, 
overall, this book is a useful reference manual for those surgeons 
contemplating the use of staples, and also for the committed stapler 


C. Royston 
Consultant General Surgeon 
Hull 
UK 


‘Clhmıcopathological assessment and staging of colorectal cancer’, by N. S. Willams, J. R. Jass and J. D. Hardcastle, Br J Surg 1988, 75 649-652, page 
651, night hand column, hnes 17—18 : for ‘Non-curatwe owing to the presence of residual local disease. This may be confirmed by histological examination, 
read ‘Non-curatve owing to the presence of residual local disease This must be confirmed by histological examination.’. We apologize for this error. 


RGI Vol. 75, No. 10, October 1988 


Notices and announcements 








20 October—5 November 1988 
Expanding Horizons of Diagnostic 
Ultrasound 

Bath, UK 

Information’ Director, Courses Department, 
The British Council, 65 Davies Street, London 
W1Y 2AA, UK 


24-27 October 1988 

American College of Surgeons Meeting: 
74th Clinical Congress 

Chicago, USA 

Information Fred C Spilman, Convention 
Manager, American College of Surgeons, 55 
East Ene Street, Chicago, Illinois 60611, USA 


26 October 1988 

British Society for Surgery of the Hand. 
Basic course: Care of Hand Injuries. 
Advanced course: Reconstructive Surgery 
after Trauma 

London, UK 

Information: Honorary Secretary of BSSH at 
the Royal College of Surgeons, 35-43 
Lincoln’s Inn Fields, London WC2A3PN, 
UK 


30 October-1 November 1988 

13th Congress of the European Society for 
Medical Oncology (ESMO) 

Lugano, Switzerland 

Information: Dr F. Cavalli, Drvision of 
Oncology, Ospedale San Giovanni, 6500 
Bellinzona, Switzerland 


30 October-5 November 1988 
Expanding Horizons of Diagnostic 
Ultrasound 

Bath, UK 

Information Director, Courses Department, 
The British Council, 65 Davies Street, London 
W1Y 2AA, UK 


4-7 November 1988 

` Integrated Management of Head and 
Neck Cancer 
Grantham, UK 
Information Mr P. J. Bradley, Consultant 
ENT Surgeon/Head and Neck Oncologist, 
University Hospital, Queen’s Medical Centre, 
Nottingham NG7 2UH, UK 


17-19 November 1988 

Eighth Annual WBAMC Trauma 
Symposium 

El Paso, Texas, USA 

Information’ Mrs Marty May, Secretary to 
LTC Warren. F Bowland MD, Chief, Trauma 
Service, Department of Surgery, William 
Beaumont Army Medical Center, El Paso, 
Texas 79920-5001, USA 


24-25 November 1988 

Annual Meeting of the Vascular Surgery 
Society of Great Britain and Ireland 
Leeds, UK 

Information: Mrs P. D. Huxtable, Flipper 
Pharmaceuticals Ltd., Harrier House, High 
Street, West Drayton, Middlesex UB7 7QG, 
UK 
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25-27 November 1988 

22nd Annual Combined Surgical Meeting 
Singapore : 

Information: The Secretariat, 22nd Annual 
Combined Surgical Meeting, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0316 


28 November-2 December, 1988 
Symposium and Workshop on Vascular 
Surgery 

Singapore 

Information The Secretariat, Academy of 
Medicine, Singapore College of Medicine 
Building, 16 College Road, Singapore 0306 


8th December 1988 

British Association of Surgical Oncology 
Forum: ‘Head and Neck Cancer for the 
General Surgeon’ 

London, UK 

Information British Association of Surgical 


, Oncology, Royal College of Surgeons of 


England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


9 December 1988 

Angioplasty: a Surgical or Radiological 
Procedure 

London, UK 

Information Janet Williamson, Secretary to 
Frank Ellis, 5 New Guy’s House, Guy’s 
Tower, London SE1 9RT, UK 


9-10 December 1988 

British Association of Surgical Oncology 
Forum: Winter Meeting 

Lendon, UK 

Information: British Association of Surgical 
Oncology, Royal College of Surgeons of 
England, 35-43 Lincoln’s Inn Fields, London 
WC2A 3PN, UK 


13-18 December 1988 

Annual Convention of The American 
Academy of Neurological and Ortho- 
paedic Surgeons 

Las Vegas, USA 

Information: Dr M. R. Rask, Programme 
Chairman, 2320 Rancho Drive, Suite 108, 
Las Vegas, Nevada 89102-4592, USA 


27-30 December 1988 

Association of Surgeons of India Golden 
Jubilee Annual Conference 

New Delhi, India 


Information Dr N C. Madan, Organizing 
Secretary ‘ASICON-88’, Room No. 5034, 
Department of Surgery, All India Institute of 


Medical Sciences, New Delhi - 110029, India 


21-22 January 1989 

Hong Kong Surgical Forum 

University of Hong Kong, Hong Kong 
Information’ Forum Secretary, Department of 
Surgery, University of Hong Kong, Queen 
Mary Hospital, Hong Kong 
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12-18 February 1989 

Diabetic Contro] and Complications: An 
Interactive Workshop $ 

London, UK 

Information: Director, Courses Department, 
65 Davies Street, London W1Y 2AA 


17-19 February 1989 

The Fifth Biennial Conference of the 
Indian Association of Chemotherapists 
Bombay, India 

Information: Dr Nagraj G. Huilgol MD, 
Organizing Secretary, Nanavati Hospital and 
Medical Research Centre, S.V. Road, Vile 
Parle (West), Bombay 400056, India 


19.23 February 1989 

7th Congress of the Association of 
Surgeons of South East Asia 

Penang, Malaysia 

Information. Congress Secretariat, 7th Cong- 
ress Ssian Surgical Association, c/o Tawakal 
Specialist Centre, 198A-208A Jalan Pahang, 
53000 Kuala Lumpur, Malaysia 


12--15 March 1989 

Current Problems in Breast Cancer 
Vienna, Austria 

Information: Secretariat ICS, Elisabeth Ribar- 
Maurer, c/o Wiener Medizmische Akademie, 
Alser Strasse 4, A 1090 Vienna, Austria 


29-31 March 1989 : 

Annual Meeting of the Association of 
Surgeons of Great Britain and Ireland 
Edinburgh, UK 

Information. The Honorary Secretary, Asso- 
ciation of Surgeons of Great Britain and 
Ireland, 35/43 Lmcoln’s Inn Fields, London 
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